
A device that enables aircraft to maintain a 
constant selected altitude can be a boon to 
aviation. 

Such a device is the new Honeywell Altitude 
Control. Many times more sensitive and accu- 
rate than aay other altitude control, it senses 
and gives usable signals for displacements of 
two feet at 65,000 feet of altitude. It makes 
possible vastly improved bombing accuracy 
and ease of flight. 

Constant altitude, in itself and as it contrib- 
utes to constant airspeeds, is a vital factor in 
determining bomb trajectory. With constant 
altitude and airspeed thus assured, the bom- 
bardier’s calculations are made easier, his 
accuracy increased. 

And in formation flying, the Altitude Con- 
trol virtually eliminates control jockeying, 
greatly simplifying the pilot's job and deliver- 
ing more miles per pound of fuel. 

Unlike other controllers, the Honeywell 
Altitude Control gives signals fot rate of dis- 
placement and integral control as well as for 
displacement. Taken together and fed into 
the autopilot circuit, they give unprecedented 
altitude control. 

The remarkable new Altitude Control is an- 
other Honeywell first. And there will be others, 
too. Because automatic controls are essential 
to aviation progress. And automatic control 
is Honeywell’s business. 
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Actuators are purely personal; each applica- 
tion calls for an individual solution. That's 
why Hydro-Aire is in such an excellent posi- 
tion to accentuate the Actuator. In Engineer- 
ing, few manufacturers have had wider or 
more varied experience. Testing is the respon- 
sibility of Hydro-Aire’s own Research Labor- 
atories, one of the largest in the country. 
Prototypes are speedily manufactured in 
Hydro-Aire’s Special Order Plant Because 
Fractional Horsepower Motors are manufac- 
tured by Hydro-Aire’s own Subsidiary, they 
are engineered to the product— not the prod- 
uct to the motor. Production is fast and effi- 
cient — a result of Hydro-Aire’s new vastly 
expanded facilities. 

Yes, Hydro-Aire is in a splendid position to 
accelerate your Actuator deliveries. Write 
for complete information. 



How Hydro- Aire 
Accentuates 
the Actuator 




B.F. Goodrich 


First Tubeless Tire 
for combat jets gives 
safer high-speed 
take-offs, landings 


Proved in flight tests on Navy’s Grumman Cougar 


B. F. GOODRICH announces a new 
aeronautical advance— the world's first 
tubeless airplane tire for military jets. 
It’s designed to give safer high-speed 
landings and take-offs, cut weight, 
simplify assembly and maintenance. 

Like the famous B. F. Goodrich Tube- 
less Tire for passenger cars, introduced 
five years ago, the new airplane tire has 
a patented inner lining that's part of 
the tire itself. There’s no tube to go flat 
—no tube to bunch up or shift during 
landings and take-offs. 

Because the inner tube is eliminated, 
the new BFG tubeless airplane tire 
reduces overall weight of aircraft. In- 
stead of the conventional unit of tire 
and matching tube, there's only one 


unit to assemble and mount. Only one 
unit to warehouse, too. In addition, 
there’s less checking of inflation pres- 
sure because the special lining retains 

cubes. loss of air around the rim is 
prevented by ridges molded on the outer 
side of the tire. 

The new BFG tubeless airplane tire 
has passed the most severe laboratory 
tests, including a special "bottoming" 
test specified by the Navy. It showed 
the tire retains air even though com- 
pressed flat to the rim! The tire went 
on to pass its flight tests on the Grum- 
man Cougar, new Navy jet fighter. 

Another B. F. Goodrich first in avia- 
tion, the new high pressure tubeless tire 


for combat jets is the latest example 
of BFG's leadership in rubber research 
and engineering. 

Send this coupon for more informa- 
tion about B. F. Goodrich aeronautical 
products. Check the items; print your 
name and address in the margin below 
(or pin to your company letterhead). 
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SPRING LOCKWASHERS 



Get greater holding power in each assembly with the exclusive 
Controlled Tension built into every Garrett Spring Lockwasher. 
Assures greater spring tension of correct pressure on every bolt 
and nut . . . longer life to every assembly. 

Garrett makes a complete line of spring lockwashers of high carbon 
steel, bronze, aluminum, stainless-steel or monel metal . . . plated 
to your requirements. Garrett also manufactures washers to all 
Armed Forces Specifications.. .such as AN935, BECX1, BECX2, 
BECX3 and others. All are ready for . . . 

IMMEDIATE DELIVERY FROM STOCK 



GEORGE K. GARRETT COMPANY, INC. 


PHILA. 34, PA. 


NEWS DIGEST 


Domestic 

Harmar D. Denny, Jr., was designated 
by President Eisenhower last week as 
Civil Aeronautics Board vice chairman. 

Robert B. Murray, Jr., Commerce De- 
partment Undersecretary, is studying 
recommendations of 29 carriers on how 
to improve Civil Aeronautics Adminis- 
tration and transfer some of its functions 
back to airline management. 

Fred Billings Lee was sworn in as 
CAA administrator last week by Com- 
merce Secretary Sinclair Weeks. 

Delta-Chicago & Southern Air Lines 
merger was completed and the two com- 
panies started operating as one carrier 


Aviation Reform Committee of New 
York’s Queens borough proposed last 
week that residents of the suburban 
area sue the Port of New York Author- 
ity for a total of $20 million, price tag 
set by the group for “air rights” over 
homes in the vicinity of La Guardia and 
Idlcwild International Airports. 

Navy’s P7V-1 Turbo Compound Su- 
per Constellation was restricted briefly 
to low altitudes after exhaust gases blew 
into cool-air passages during recent high- 
altitude tests, causing turbine overheat- 
ing. Solution primarily involved tighter 
clearances between air and gases. 

First CAA-approvcd runway center- 
line approach lights are in operation at 
San Francisco International Airport. 

Two pilots of a four-man crew sur- 
vived the crash of a Seattle-bound Amer- 
ican Air Transport C--16 in Washing- 
ton's Cascade Mountains Apr. 23, 10 
days after a Miami Airlines DC-3 went 
down in the same area and killed six. 

Leslie O. Bames, former director of 
operations. Air Transport Assn., is new' 
president of Allegheny Airlines. Robert 
M. Love, former president, has been 
elected chairman of the board. Bames 
joined Allegheny last February. 

American Meteorological Society's 
award for outstanding services was pre- 
sented to Harry F. Guggenheim, Port 
Washington, N. Y., last week for “es- 
tablishing the first airways meteorologi- 
cal network in America.” 

Fiftieth anniversary of powered flight 
observations arc scheduled to start this 
week in cities throughout the U. S. 
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Harry J. Gannan, 47, veteran Ameri- 
can Airlines pilot, died Apr. 22 at Ft. 
Worth, Tax. 

Financial 

United Aircraft Corp., East Hartford, 
Conn., estimates that shipments made 
during the first quarter of 1953 totaled 
$200 million, indicating common stock 
earnings of $1.75 per share. UAC ship- 
ments for the same period last year 
were $145 million, or earnings of $1.07. 

Trans World Airlines has made a 
$2.4-million sinking fund and interest 
payment deposit on loans from the 
Equitable Life Assurance Society, re- 
ducing the original $40 million due to 
$24,280,000. 

American Car & Foundry Co., New 
York, has purchased the entire capital 
stock of Avion Instrument Corp., 
Paramus, N. J., producer of electronic 
systems. 

Colonial Airlines profits for the first 
quarter of 1953 total $14,000, compared 
with a $259,000 loss for the first three 
months of last year. Profits for the 
12-month period that ended Mar. 31, 
1953, add up to $86,000. 

Northwest Airlines ended the first 
quarter of this year with a net loss of 
$687,601, compared with a loss of 
$1,208,547 for the same period of 1952. 
Operating revenues total an all-time high 
of $12,143,786, topping $10,588,501 


reported for the first quarter of 1952. 

California Eastern Airways, Oakland, 
Calif., reports a net income for 1952 
of $250,382, nearly double the 1951 
total of $134,284. ’ 

Air Express Division, Railway Express 
Agencv, reports gross revenues last year 
totaling $32,364,803, a gain of $1,689,- 
530 over 1951 revenues of $30,675,272. 

Fairchild Engine & Airplane Corp., 
Hagerstown, Md., has declared a divi- 
dend of 20 cents per common share. 

Delta Air Lines directors have voted 
a 25-ccnt quarterly dividend to stock- 
holders of record as of May 15. 

International 

Jet transports will be limited to sub- 
sonic speeds of 500-600 mph. for some 
years to come, because high fuel con- 
sumption would outweigh any commer- 
cial advantages, says Sir Frederick Hand- 
ley Page, chairman of Handley Page, 
Ltd. 

British European Airways has ground- 
ed its 27-plane tourist fleet of Vickers 
Vikings (Admirals) because seats were 
working loose from cabin decks. 

Canadian Defense Minister Brooke 
Claxton says his country will spend $77 
million this year for production of the 
CF-100 twin-jet fighter and $65 million 
for the F-86E. 
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The R-244-M14 LlNEATOR® 
Electric Linear Actuator is 
specified equipment on Re- 
public’s new sweptwing F84F 
Thunderstreak. This actuator 
features radio noise filter, 
neutral light switch, positive 
mechanical stops, and exter- 
nally adjustable position limit 
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STARFIRE SPORTS NEW NOSE— A pointed elliptically shaped nose radome, as fitted to this Lockheed F-94C, has replaced the rounded version 
fitted on earlier Starfires (Aviation Week Apr. 27, p. 18). Lockheed engineers developed the new configuration after 18 months research. 


New Views 
Of Aircraft 
In the News 


BATTLEGROUND OVERHAUL-An 
F-86 Sabre of the 4th Fighter Interceptor 
Wing gets a new General Electric J47 
engine at a forward air base somewhere 
in Korea. Splitting the fuselage behind 


ITALIAN LIGHTPLANE TESTED-Musca 1 Ter (below) is a two-place all-wood personal PANTHER HUDDLE-Four Marine Grumman F9F-4 
plane powered by a 75-hp. Walter Mikron engine. Top speed is 124 mph. The craft has Panthers (Allison J33) VMF-314 flew 2,403.9 hr. in one 
an empty weight of 748 lb. and grosses 1,320 lb. month on recent Caribbean area maneuvers. 
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Pictured above is a Shipper Cap... we make ’em best. 


get? 


The great big picture indicates its importance .. .the little picture, 
its actual size. 

This Shipper Cap is only one of the Mighty Metal Closures 
manufactured by us, and long accepted as 
Standard Protection for Aircraft Hydraulic Fittings. 


CATALOG 



The others are: Seal Caps, Shipper Plugs, Seal Plugs, Boss Plugs, and 
Pipe Caps and Plugs. 

THE ORIGINAL 

by TUBING SEAL CAP, INC. 



WHO'S WHERE 


In the Front Office 



signed recently. 

C. Hart Miller, former president and gen- 
eral manager of Piasecki Helicopter Corp., 
has been elected a director of Prewitt Air- 
craft Co.. Clifton Heights, Pa. 

C. W. Nelson, secretary-treasurer of 
Pacific Northern Airlines, and Paul Poraelt, 
New York broker, are new directors of 
PNA. 


Promotions 

Robert H. Estabrook, three-time winner 
of the Trans World Airlines aviation writer 
award, has been named editor of the Wash- 
ington (D. C.) Post editorial page. 

D. T. Fisher has been elected controller 
and G. T. Bovce has been promoted to 
treasurer of Consolidated Vultec Aircraft 
Corp., San Diego, Calif. 

Karl W. Dahlein has been appointed pub- 


eding Joseph D. Ryle, 


Feders 


on for 


ilway Pro, 


esigned 
e president of the 


rd C. Waken has been elected treas- 
urer of Bardwell & McAlister, Inc., Bur- 
bank, Calif. Other promotions: Robert D. 
Hallock. plant manager, and Paul Winkler, 
sales manager of the organization’s Rosan 
Division. 

Lloyd Kelly has been named general sales 
manager of Link Aviation, Inc., Bingham- 

Washington (D. cT’distriet manage, ’"and 
A. E. Williams is new government sales 


Robe: 


M. Barry has been nan 


manufacturing manager; Lewis Daniels, 


Changes 

Lt. Col. John P. Stapp, who recently re- 
ceived an IAS award for research on the 
effect of aircraft crashes on the human 
body, has been named chief of the AF 
Space Biology Laboratory, Holloman Air 
Development Center, Alamogordo, N. M. 

Maj. Joseph Egv (AF Ret.) has joined 
Gavco Corp., New York, to supervise de- 
velopment of voltage and frequency con- 

W. R. Hcdcinan is new electronics proj- 

at Chance Vought Aircraft Division, United 
Aircraft Corp., Dallas. 

James J.^ Haggerty. Jr. has resigned as 


INDUSTRY OBSERVER 

► Republic Aviation is conducting a market survey to determine industry 
interest in a twin-jet executive-type transport capable of cruising at 500 
mph. It would carry up to 16 passengers, be pressurized for operation to 
45,000 ft., and sell for under $i million. Present design thinking is based 
on using J65 (Sapphire) engines, but Republic also is reported to be 
considering General Electric J47s. 

► Westinghousc J46 turbojet has made its first flight powering a Chance 
Vought F7U-3 Cutlass. The J46 is scheduled to replace the Allison J35 
now being used in early model Cutlasses and the J34 now being used in 
the Convair XF2Y-1 hvdroski fighter. Both the Cutlass and Sea Dart will 
have twin J46 installations. 

► Vought has received a Navy letter of intent to build an undisclosed 
number of A2U attack versions of the Cutlass (Aviation Week Nov. 10, 
1952, p. 11 and Apr. 20, 1952, p. 11). The A2U will be powered by a 
pair of J46 jets and will be used by Navy' carrier air groups and Marine 
shore-based squadrons. 

► Sabena Belgian Airlines shortly will purchase three Sikorsky S-55 
10-place helicopters for use on an international helicopter passenger and 
mail service linking Brussels, The Hague, Rotterdam and Lille. 

► Avionics industry is moving rapidly to investigate an antimony- 
aluminum compound developed by the Battelle Memorial Institute as a 
substitute for germanium now used in transistors and rectifiers. Bell 
Telephone Laboratories already have obtained antimony from the Bradley 
Mining Co. of San Francisco, owner of a major U. S. antimony mine and 
refinery and sponsor of the Battelle investigation. RCA, Hughes Air- 
craft, Svlvania and Clcvitc also have approached Bradley for antimony. 

► Several major airlines arc considering installation of magnetic tape play- 
back units to provide inflight background music for passengers. A small 
unit specifically designed for airline use with a two-hour tape supply will 
shortly be marketed by Ampex Electric Co. of Redwood City, Calif. 

► A Russian night fighter group equipped with new twin-jet aircraft 
provisionally designated the MiG-17 is now operating out of Merscberg 
Airdrome near Halle in the Eastern Zone of Germany. The new fighters 
resemble the MiG-15 in general configuration but are powered by two 
jets housed under the fuselage with tailpipes ending just under the trail- 
ing edge of the wing. The MiG-17s arc hangared during the day, 
operate only at night, and are back behind closed hangar doors before 
daylight. 

► Bristol Aeroplane Co. has a 45-passcnger jet helicopter project (H.66) 
on the drawing board. The H.66 will have stub wings and feature two 
turbojets plus ramjets on the rotor tips. 

► Rcdux metal bonding process passed a rugged test in the recent Karachi 
Comet crash. Inspection of the Comet wreckage indicated that Reduxcd 
parts stood up well in the explosion that followed the takeoff crash. 
Comet parts are being shipped back to England for farther technical 
inspection. 

► British helicopter industry is getting little support from the military 
services. Orders for only 20 military helicopters— 10 for Navy and 10 
for the RAF— are now on British books. First British squadron of opera- 
tional military helicopters was made up of Sikorsky H-19s obtained under 
the Mutual Security program and is now in service against the Com- 
munists in Malaya. 

► Vickers Viscount has completed its cold-weather trials in Canada for 
Trans-Canada Air Lines and returned across the North Atlantic to 
England, thus becoming the first turboprop-powered aircraft to make a 
successful trans-Atlantic roundtrip. 
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Washington Roundup 


Defense Budget 

Defense Department budget lias been submitted to 
the National Security Council for study and final deci- 
sion before submission to Congress early this month. 
Actually, Defense Department submitted several budgets 
based on the variable prospects for peace, cold or hot 
war, and is leaving final decision to the Security Council. 

For example, USAF portion of the budget included 
three alternate plans: one to continue the present 143- 
wing program; another with a 115-wing program featur- 
ing heavy cuts in transports and troop carrier groups, 
and a third with a bare minimum of 106 groups about 
evenly split between Strategic Air Command and Air 
Defense Command with tactical air eliminated and mili- 
tary air transport cut to the bone. 

Industrial Policy 

White House sources indicate there will be no funda- 
mental policy change to narrow the base of industrial 
mobilization and defense production, but there will be 
some reduction in areas where the military has over- 
estimated its requirements and extremely high-cost pro- 
ducers are causing an unnecessary economic drain. 
Basically the Marshall-Lovett policy of building a broad 
industrial base for defense requirements capable of meet- 
ing full mobilization requirements will be accepted by 
the Eisenhower Administration, but Defense Secretary 
Wilson will be given authority to trim fat off its edges. 

NATO vs. Air Guard 

A political storm is brewing because USAF allegedly 
is supplying NATO with modem aircraft at the expense 
of the Air National Guard. National Guard units which 
are now returning from federal service— some of them 
from Korea and Europe-are being re-equipped with 
F-51 piston-powered fighters because all available jet 
aircraft are being siphoned off to NATO countries. Re- 
ports from Europe indicate many NATO countries have 
more U. S. jet planes than they have qualified pilots 
and are not supplying pilot training quotas allocated 
them in USAF schools. 

Meanwhile, ANG pilots, most of whom flew jets dur- 
ing their federal service, are being pushed back onto 
obsolete piston fighters. USAF has supplied about 
1,200 Republic F-84 jet fighters to European countries 
and is now shipping Thunderjets to Chinese forces on 
Formosa. Dirge number of Lockheed T-33 jet trainers 
also have been shipped abroad, but ANG pilots are now 
forced to use the T-6 trainer of World War II vintage. 

Question being raised by politically powerful ANG 
supporters: Does it make sense to have American-built 
jet fighters stand idle on European fields when experi- 
enced, combat-seasoned USAF pilots now in the ANC 
are forced to fly obsolete piston fighters and trainers? 

Atomic Air Strategy 

Basic NATO strategy for the defense of Western 
Europe is based on the use of air power delivering “baby” 
atomic bombs against Russian ground forces, according 
to Gen. Alfred M. Gruenthcr, chief of staff of SHAPE. 
Gen. Gruenther told the Senate Foreign Relations Com- 
mittee that NATO expects to use its ground forces only 


to force the Russians to concentrate their ground troops 
sufficiently to offer good targets for tactical A-bombs. 

USAF already has said the F-84G, standard NATO 
fighter-bomber, is equipped to deliver a tactical atomic 
bomb. Navy also has several carrier-based aircraft, in- 
cluding the McDonnell Banshee (F2H-2B) and the 
Douglas Skyraider (AD-4B), equipped for the same job. 

Growing Red Threat 

Gen. Gruenther also testified that Russian strength is 
increasing both in the air and on the ground. He said 
the Russians are modernizing their air force and the 
effectiveness of their 170-division land force has in- 
creased considerably during the past few years. He said 
the Russians now have 100 major airfields in Eastern 
Europe with 200 satellite fields. This compares with 
40 NATO fields now operational and 60 more planned 
for completion during the next 18 months. 

Symington Warning 

This warning followed shortly on the heels of another 
blast by Sen. Stuart Symington, former USAF Secre- 
tary, who told the American Society of Newspaper Edi- 
tors that Russia has increased its lead over the United 
States during the past three years in submarine, aircraft 
and ground forces. 

Symington said the Russians now have more jet 
bombers than the United States, and more jet fighters 
“of superb technical quality” than all the United 
Nations now possess, and warned that all evidence 
pointed to the Russians continuing to increase their lead 
in aircraft and at the same time approaching parity in 
stockpiles of atomic weapons. 

Comet Problem 

British are now maneuvering to get the question of 
airworthiness certification for the Comet 3 jet transport 
removed from the Civil Aeronautics Administration-Air 
Registration Board technical level and handled on a 
diplomatic non-technical level between the British For- 
eign Office and the U.S. State Department. 

Balboa Case Stymied 

The New York-South American route interchange 
(Balboa service) case is still gathering dust at the White 
House with Panagra, Pan American and Eastern Air 
Lines all seeking a reversal of the CAB ruling. The 
Board denied the interchange agreement on ground that 
it would unite three strong carriers against two smaller 
lines-National and Braniff. The dossier, which requires 
presidential approval, has been in the White House for 
more than a year— under both Truman and Eisenhower. 

Aircoach Promotion 

Port of Oakland gives credit to CAB member Joseph 
Adams for helping to swing a close municipal vote ap- 
proving a $10-million bond issue to improve its airport. 
Five days before the vote. Adams made a rousing speech 
boosting the expansion of air travel through low-fare air- 
coach service that made headlines in the local papers. 

—Washington staff 
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Senators to Probe Military Plane Buying 



• Procurement faces close 
scrutiny in Congress. 

• New committee may urge 
faster air power buildup. 

By Katherine Johnscn 

A five-man subcommittee of the Sen- 
ate Armed Services Committee has been 
quietly organized to launch a sweeping 
investigation of the aircraft programs or 
all the services. 

Headed by Sen. Styles Bridges, the 
group includes Republican Sens. Ralph 
Flanders and James Duff and Democratic 
Sens. Harry Flood Byrd and Stuart 
Symington, former Secretary of the Air 

The Bridges subcommittee is an out- 
growth of a three-man group-Bridges, 
Flanders, Byrd-appointed earlier to 
look into the letting of a C-119 con- 
tract to Kaiser-Frazer Corp. for pro- 
duction at Willow Run. 

Unit cost on production of the cargo 
transport at the Hagerstown plant of 
Fairchild Engine and Airplane Corp, 
which developed it, is only $265,000, 
Bridges pointed out, compared with a 
cost of $1.2 million for the first C-119s 
produced at Willow Run. 

Bridges questioned the advisability of 
incurring high costs in opening second 
and third production sources. Off to a 
slow start, this investigation still is 
underway. 

► Air Power Aspect— The enlarged in- 
vestigating subcommittee has not yet 
charted its course in detail. But, in ad- 
dition to investigating such standard 
subjects as inefficiency, waste, and dupli- 
cation in procurement, it is expected to 
probe for the answers to air power 
aspects of these questions raised in mid- 
March by Senate Minority Leader 
Lyndon Johnson: 

• “Does an aggressor nation have the 
planes and weapons with which the 
U. S. can be attacked at any and every 

• “Does an aggressor nation have a 
stockpile of atomic bombs that could 
be used to strike at every American 

• “Do we have a defensive force ade- 
quate to beat off an attack? 

• "Do we have a force that could deliver 
devastating counter-blows against any 
enemy or have we placed our faith in 
equipment that is obsolete? 


Sen. Stuart Symington 

• “Is our military force large enough to 
keep pace with the buildup of the 
aggressor, or should we be building 

The new subcommittee is likely to 
fill a role similar to that of Johnson's 
Preparedness Investigating Subcommit- 
tee of the last Congress, which prodded 
the Administration for a speedier 
buildup of air power and blasted the 
"butter instead of guns” thinking that 
settled in Washington with the stale- 
mate in Korean fighting. 

Symington repeatedly has posed ques- 
tions similar to Johnson’s in public 


Sen. Harry Byrd 

speeches throughout the past two 
months. With his background, over- 
riding interest in defense, and the strong 
support and guidance of political vet- 
eran Johnson, Symington is likely to 
emerge as a key member of the new 
subcommittee. 

Johnson-Symington teamwork dates 
back many years. It was Johnson, then 
a senior member of the House Armed 
Services Committee, who picked up the 
case of Symington, then USAF Secre- 
tary, for a 70-group USAF program in 
1949 and succeeded in selling it to the 
committee's chairman, Rep. Carl Vin- 
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Sen. James F. Duff 


son. The result: Despite Senate opposi- 
tion, Vinson and Johnson succeeded in 
getting congressional approval of the 
program. Later, Symington, as chair- 
man of the National Security Resources 
Board, and Johnson, as chairman of the 
Preparedness Investigating Subcommit- 
tee, worked closely to push strategic 
metals programs. Johnson's influence 
undoubtedly was a factor in the appoint- 
ment of Symington to the new investi- 
gating subcommittee. 

Other members of the new group 
have divergent interests likely to de- 
tract from their concentration on the 
aircraft investigation: 

• Bridges is chairman of the Appropria- 
tions Committee, a time-consuming job, 
and President Pro Tern of the Senate. 
He sees eye-to-eve with Johnson and 
Symington on the importance of air 
power and undoubtedly will keep his 
hands on the steering wheel of the new 
subcommittee. He was a member of 
the Johnson preparedness group, con- 
curring in its recommendations. He 
opposed slashes in USAF funds for pro- 
curement, research and development, 
and operations last year. 

• Flanders, a former business execu- 
tive and banker, has specialized in eco- 
nomic matters on Capitol Hill, actively 
participating in the affairs of the Finance 
Committee and Joint Economic Com- 
mittee. He’s followed the line that a 
sound economy is the best defense. 
Flanders voted last year for all proposals 
for cuts in USAF appropriations. 

• Duff, a newcomer to the Armed Serv- 
ices Committee this year, hasn't partici- 
pated in defense matters and will need 
orientation in his new role as a member 
of the Aircraft Investigating Subcom- 
mittee. He’s been active on the Small 
Business Committee, which has pushed 
for more military contracting and sub- 
contracting. 

• Byrd's activities as chairman of the 


Committee on Non-Essential Federal 
Expenditures, senior member of the 
tax-determining Finance Committee, 
and leader of southern political forces, 
occupy much of his time. His main in- 
terest is in the money side of the dc- 

► Presidential Approval— Establishment 
of the Investigating Subcommittee ap- 
pears to be a victory for Minority 
Leader Johnson. At the time Johnson 
raised his questions on the adequacy of 
U. S. defense— when it was well known 
that Defense Department was consider- 
ing a $16-billion program for air de- 
fense, he urged the appointment of such 
a group. 

Chairman Leverett Saltonstall of the 
Anncd Sendees Committee put the mat- 
ter to President Eisenhower: "Recent 
statements . . . indicate that there is 
concern, either that our defense program 
is inadequate, or that it has not been 
pushed vigorously enough, or that it is 
poorly oriented.” Saltonstall expressed 
doubt about setting up a congressional 
investigating committee and proceeding 
"on a unilateral basis” to determine the 
adequacy of the U. S. defense position. 

The President’s reply discouraged 
this, pointing out that the National 
Security Council is reviewing the status 
of the nation’s defense. 

”1 am encouraged,” Eisenhower wrote 
Saltonstall, "by your statement that you 
do not desire to move unilaterally into 
this delicate field at this time, while 
this process of re-examination and re- 
analysis is still in progress.” Congress’ 
determination to assure that the defense 
program is soundly conceived and ad- 
ministered, the President commented, 
"is shared by the Executive Branch.” 

Boeing Jet Transport 
To Cost $4 Million 

Boeing Airplane Co.’s first com- 
mercial jet transport will be ready for 
airline operation by late 1957, two com- 
pany officials forecast. 

James W. Barton, chief cost- ac- 
countant, and sales director Ralph L. 
Bell estimate the selling price of Boe- 
ing’s four-jet, sweptwing airliner at 
$4 million. 

However, Barton says Boeing is mak- 
ing an effort to cut transport prices by 
“finding the causes for increased cost 
and determining basic principles which 
will result in lower cost when carried 
through into the experimental produc- 
tion phases.” 

Bell revealed only these details: 

• Operating costs will be "in the same 
ball park” as current piston-powered 
transports. 

• Structural and aerodynamic philoso- 
phy of Boeing's medium and heavy jet 
bombers will be embodied into the new 
airliner. 


Bell says the prototype will be com- 
pleted and test flown at the Boeing 
plant in Seattle late in the summer of 
next year. 

► Carrier Competition— Both Barton 
and Bell say U. S. carriers arc not ready 
yet to invest in turbine-powered trans- 
porfFbecause "airlines aren’t sure them- 
selves what they want in a jet.” (Pan 
American World Airways has ordered 
three dc Havilland Comet 3s, and East- 
ern Air Lines president Eddie Ricken- 
backer tried unsuccessfully last year to 
get early delivery of the British plane.) 

“We don’t think any airlines want to 
get into jets until they are forced by 
competition," the Boeing officials say. 

► Cost per Pound— Based on the Boe- 
ing transport's planned speed of more 
than 500 mph., its inflation-adjusted 
price will be 26% less per pound than 
that of aircraft 20 years ago. Barton 

“The price we have developed for 
the jet transport converts to 11.5 cents 
per pound of weight empty per mile 
per hour versus more than 1 5 cents per 
pound per mile per hour in 1933,” he 
says. “That is a reduction of 26% in 
terms of price based on speed capa- 
bility.” 

► Economy Program— Barton calls Boe- 
ing's economy program— outlined in his 
report at the Society of Automotive En- 
gineers national aeronautical meeting 
in New York— an answer to charges by 
William Littlewood, American Airlines 
vice president-engineering, that esti- 
mated price tags for U.S. jet transports 
“do not smack of reality or of any real 
desire to do the job” (Aviation Week 
Dec. 22, p. 17). 

Boeing’s chief cost accountant says 
the program includes: 

• Increased testing to insure designs 
will not progress too far before their 
structural and aerodynamic soundness 

• Production and tool planning to de- 
crease both recurring and non-recurring 

• Monitoring production suppliers to 
insure on-schedule and low-cost per- 
formance. 

• Finding new quality control and in- 
spection procedures to improve effi- 

• Training personnel to increase pro- 
duction skills. 

• Setting cost targets. 

Barton also says airlines could cut 
costs of jet transports bv following a 
"six-point prescription”: 

• Minimize changes from basic specifi- 
cations. 

• Eliminate all but the most minor 
variations. 

• Cut use of unproved equipment. 

• Reduce luxury accommodations. 

• Pool purchases of aircraft and spares. 

• Order spares early enough to permit 
concurrent production with planes. 
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New Air Policy 

• Defense Undersecretary 
outlines Wilson plan. 

• Also hits ‘unrealistic’ 
mobilization schemes. 

By Robert Hotz 

Assurance that the aircraft industry 
will be maintained in a healthy state 
and not allowed to deteriorate as it did 
after World War II was given last week 
by Undersecretary of Defense Roger M. 
Kyes in the first major policy speech by 
a key member of the Republican de- 
fense team headed bv Defense Secre- 
tary Charles E. Wilson. 

Kyes’ assurance to the industry came 
in the course of a speech to the U. S. 
Chamber of Commerce in which lie: 

• Outlined the first rough blueprint of 
Wilson’s approach to solving defense 
problems. 

• Delivered a blistering attack on the 
military leadership’s handling of post- 
Korean production expansion, labeling 
it as "unrealistic requirements, poor 
planning and inefficient execution.” 

Basic points in Wilson's current ap- 
proach to defense problems, as out- 
lined by Kyes include: 

• Sweeping review of military planning 
and the current industrial mobilization 

• Revision of outmoded and inefficient 
military procurement policies and prac- 

• Elimination of high-cost producers 
from the defense production program. 

• Developing a stronger civilian man- 
agement team with practical business 
experience to ride herd on “unrealistic” 
military planners. 

Commenting on the aircraft indus- 
try, Kyes said: 

"It is important that we give careful 
consideration to maintaining, insofar as 
it can be practically achieved, the health 
of industries particularly vital to na- 
tional defense which do not have full 
opportunity to share in civilian produc- 
tion. The aircraft industry is an example 
of this type. 

“We must avoid for them and for 
the good of the nation ... a shutdown 
such as they experienced after World 
War II. A careful projection of re- 
quirements over a period of time and 
close cooperation between industry and 
the Defense Department will be neces- 
sary to achieve this result.” 

► Critical of Military— Kyes was bitterly 
critical of military planning during the 
Korean crisis. 

"Men of industry remember well the 
exaggerated figures for requirements and 
the unrealistic schedules with which 



Roger M. Kyes 


they were confronted by the military. 
Planning, tools, equipment and facilities 
were to be based on these theoretical 
programs. 

"With this onrush of orders came 
the drive for an industrial mobilization 
base founded upon the same theoretical 
calculations. Industry turned to the 
task of doing its best to meet the pro- 
duction targets set by the military. 

"Then came the period of so-called 
cutbacks, ‘stretchouts’ and program 
changes which had the effect of bring- 
ing the unrealistic planning closer to 
the possibility of realistic accomplish- 
ment. Fantastic paper targets crumbled 
before the realities of the situation. 
Even today there are huge sums of 
money obligated to be spent for items 
which have not yet been fabricated nor 
will they be for some time. 

"Unrealistic requirements, poor plan- 
ning and inefficient execution all com- 
bined within the short span of time to 
cause waste of money, poor utilization 
of manpower, unnecessary drain of ma- 
terials from the civilian economy and 
the inefficient use of tools, manpower, 
equipment and facilities. 

“Then, too, when dollars became 
abundant the military, after slim years, 
refilled its storehouses and installations 
with many items more easily procured 
but not vital to security. For example, 
I question the combat capabilities of a 
year’s surplus supply of calculating ma- 
chines.” 

► Cites Military Waste— Kyes empha- 
sized that the training of military lead- 
ers inevitably results in an unrealistic 
approach to logistical and procurement 
planning. He said that American in- 
dustry had produced and delivered twice 
as much military materiel to Europe 
as was consumed by the military forces 
in that theater in World War 'll. He 
said one recent military mobilization 
plan called for hard goods production 


valued at S530 billion when total U. S. 
hard goods production for 1952 was 
only §78 billion. To fulfill this military 
plan would have taken the total ca- 
pacity of American industry six years, 
according to Kyes. 

► Base Policy— Kvcs indicated that there 
would be no sweeping elimination of 
second sources in reviewing the indus- 
trial mobilization base. He stressed the 
importance of keeping pilot lines of 
defense production operating in many 
facilities after peak production require- 
ments had been fulfilled. He indicated 
that the revision of the industrial mobil- 
ization base will be a selective process 
aimed at weeding out high-cost pro- 
ducers and producers of items for which 
the military had established excessive 
requirements and bolstering areas where 
requirements had been underestimated 
and more production capacity was re- 
quired. 

He listed six requirements for organ- 
izations to be included in the revised 
industrial mobilization base: 

• It is essential that the organization 
have the management and technical 
knowledge required to efficiently and 
successfully accomplish the production 
task to be assigned. 

• It must have available facilities and 
equipment, or by reasonable addition to 
existing facilities have the capacity re- 
quired both as regards quality and 

• It* should be sufficiently well financed 
so that it will need only to supplement 
its capital and not expect to rely com- 
pletely on the various forms of govern- 
ment assistance. 

• There must be a sufficient reservoir of 
manpower with the ability and skill re- 
quired for efficient production. 

• Based on the nature of the equipment 
to be produced, no facility should be 
established which falls below the re- 
quirements of a minimum economic 
production unit. 

• An organization should not be given 
more defense business than it can han- 
dle efficiently. It is a generally ac- 
cepted principle, depending upon the 
type of business, that a companv can- 
not assimilate more than three or four 
times its civilian dollar volume in mili- 
tary production. 

Kyes also indicated that all of the 
previous surveys and studies of the De- 
fense Department have failed to solve 
any basic problems of the Pentagon and 
"have perhaps onlv added to the con- 
fusion.” 

C&S Reports Top Salary 

Sidney A. Stewart, president of Chi- 
cago & Southern Air Lines, Memphis, 
Tenn., received 536,583 salary and 
52,690 in additional payments "during 
1952, the airline reported to Securities 
& Exchange Commission this week. 
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Congress Fights Airport Cuts 

Republicans and Democrats challenge Administration 
plans to hold up airfield aid pending study of program. 


The tempest on Capitol Hill over the 
Eisenhower Administration's plan to 
cut $30 million from the fiscal 1954 
budget for new airport development is 
growing, and stormy showdowns seem 
to lie ahead before the issue is decided. 

The Administration is setting up a 
commission to study all grants-in-aid 
programs and formulate policy on fed- 
eral assistance to state and local govern- 
ments. It wants any decision on the 
airport program postponed until this is 
accomplished. 

Both Republicans and Democrats in 
Congress are angrily challenging this 
course. They feel it may be years be- 
fore a federal-state relations policy can 
be worked out successfully and that, in 
the meantime, airport development 
should go on. 

Pressure on Congress is heavy from 
local governments with fiscal 1953 proj- 
ects affected by the Budget Bureau’s 
freeze order, as well as cities that have 
raised a total of $75 million in match- 
ing funds for airport development. Of 
the approximately 170 projects blue- 
printed by Civil Aeronautics Adminis- 
tration for $11 million total spending in 
current fiscal year, 63 totalling 55.5 mil- 
lion have been unfrozen so for. 

A plan to hold off local pressure on 
Congress by not revealing in detail 
where the $30 million would be spent 
has failed (see p. 23). 


The current outlook: 

• House Appropriations Committee has 
followed Administration’s recommenda- 
tion, striking out the $30 million for 
airports in the Commerce appropria- 
tion bill. But a showdown on the floor 
is likely when it comes up for debate 
this week. 

• Senate Appropriations Committee is 
expected to allow at least some of the 
$30 million so airport development can 
continue during the coming year. 

Meanwhile, yielding to congressional 
pressure, Undersecretary of Commerce 
for Transportation Robert Murray is 
considering speeding up the review and 
asking Congress for a supplemental ap- 
propriation for airports in the middle 
of fiscal 1954 (beginning of calendar 
1 954). 

New CAA administrator Fred Lee is 
in the middle of the Administration- 
Congress fight. As acting administra- 
tor, Lee supported the $30 million (a 
sharp increase over the $14.3 million 
provided for airport development for 
fiscal 1953) in testimony last March be- 
fore the House Appropriations Com- 

"Thc expansion that has and will 
take place in both military and civil 
aviation,” he testified, “and the newer, 
faster, heavier and more diversified air- 
craft require that funds ... be increased 
to avoid having deficiencies in services 



EDO TESTS DUAL HYDROSKI DEVELOPMENT 


First photo of a Grumman JRF Goose 
modified by Edo Corp., College Point, 
N. Y., to test a dual hydroski configuration 
for Navy as part of a highspeed water-based 
jet aircraft program. This layout is similar 
to that fitted to the new Convair XF2Y-1 
Sea Dart fighter. The airfoil profiles on the 
skis, mounted on shock absorbers below 
the hull, provide considerable hydrodynamic 


lift when running under water, boosting the 
airplane out of the water at comparatively 

run associated with conventional seaplanes. 
Extensive Edo and Navy tests have shosvn 
that hydroskis permit firing boat operations 

tional flying boat hulls are capable of 
handling. 


become deterrents to the use and devel- 
opment of U. S. air power.” 

As a result, Lee took the brunt of 
congressional criticism of the Adminis- 
tration’s decision to cut out new airport 
money. For a time, this criticism de- 
layed his approval as administrator by 
the Senate Interstate and Foreign Com- 
merce Committee. 

Congressional interest in the issue 
was demonstrated when 14 of Senate 
Commerce Committee’s 15 members 
turned out for Lee’s confirmation hear- 
ing, largely to question the airport cut. 

Here are some of the developments 
at the Commerce Committee session 
and at Appropriations Committee’s ses- 
sion on CAA's budget: 

• Senators sharply challenged the Ad- 
ministration’s prerogative to call off air- 
port development, pointing out that 
Congress has passed legislation author- 
izing a $520-million program extending 
through fiscal 1958. If Congress appro- 
priates funds for it, Sen. Warren Mag- 
nuson declared, there will be an airport 
program next year regardless of what 
the Administration wants. Lee assured 
Sen. Mike Monroney that if money 
were appropriated, he would be "willing 
to see that it was properly spent.” 

• Lee agreed that the federal program 
“in years when it has been of sufficient 
size, has done quite a bit to stimulate 
airport development." But when the 
size is reduced to the $1 4.3-million 
level of the current fiscal year, the ad- 
ministrator said, “there is serious ques- 
tion whether the program is a stimulant 
or a deterrent to airport construction, 
since the amounts for individual projects 
are so small as to accomplish little." 
There is some feeling in Congress and 
the Administration that if the program 
were completely called off, sponsors 
now waiting their turn for a federal 
grant would move forward with con- 
struction on their own. 

• Lee took no responsibility for the 
original $ 30-million recommendation or 
the subsequent recommendation to 
eliminate it. He said he served only in 
“a staff capacity” in drawing up the 
$30-million program. Decision to elim- 
inate it was “strictly an Administration 
decision” and he was not consulted on 
it, Lee said. 

• The CAA administrator endorsed the 
Administration’s decision to “take a 
breathing period" so the airport program 
could be reviewed and its future 
thoughtfully mapped. But he declined 
to commit himself on whether he 
thought it should be abolished. That is 
“an Administration policy matter,” he 
said, involving relations between federal 
and state governments and federal pol- 
icy on transportation aid. 

“If the cities are going to have to 
build their own airports,” Sen. Homer 
Capehart objected, “what control is the 
federal government going to have over 
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MiG Price Tag: $100,000 Delivered 


Inflation apparently has hit the 
American market for Russian-built 
MiG-15 jet fighters. Gen. Mark 
Clark has offered $100,000 and poli- 
tical asylum to the first Communist 
pilot who delivers a MiG-15 intact 
to United Nations forces in Korea 
and $50,000 to any pilot who de- 
livers one thereafter. 

USAF planes are pushing the sales 
campaign by dropping leaflets with 
the offer over North Korea. Penta- 
gon intelligence offices wryly recall 
an offer made three years ago to 
USAF in Europe by a Czech pilot to 
deliver a MiG-15 intact for $10,000 


and the promise of personal politi- 
cal asylum. 

The Czech was a former Luft- 
waffe fighter pilot who had flown 
German jets and was a civilian em- 
ploye at a Russian base in East Ger- 
many where he regularly taxied 
MiG-1 5s from hangars to dispersal 
areas. A top USAF general in Europe 
summarily rejected the offer. That 
was in 1950 before the MiG-15 had 
appeared in Korean combat. Now the 
military is offering 10 times the 
Czech’s price and three years later 
USAF does not have a flyable 
MiG-15. 


the kind and type they build and how 
can there be a nationwide group of 
coordinated airports?” 

• Sen. Pat McCarran challenged Lee’s 
reasoning that a review of the program is 
justified because it originally was drawn 
in 1946 ^o accommodate an anticipated 
heavy volume of lightplane traffic that 
didn’t materialize. McCarran said over- 
whelming emphasis has been on big 
airports. The $30 million proposed for 
fiscal 1954 earmarks $25.9 million for 
big airport grants, compared with $1.2 
million for small fields. For the past 
five years, grant obligations for large 
airports total $157.1 million, compared 
with $12.9 million for small airports. 

• Sen. Capehart charged the federal 
government with breaking its word to 
local governments in freezing projects 
and argued that the moral issue involved 
overshadowed the importance of cut- 
ting federal spending. 

So far, $214 million of the $520 mil- 
lion authorized by Congress for federal 
airport aid has been appropriated. Dur- 
ing the seven years the program has 
been in existence, appropriations have 
diminished. In fiscal 1947, the first 
year of the program, $45 million was 
appropriated. Tin's was reduced over the 
years, reaching $18.7 million in fiscal 
1952 and $14.3 million for current fiscal 
year. If the $306-million authorization 
is to be spent before the act expires in 
1958. annual appropriations will have 
to average more than $60 million. 

Report Air India 
Orders Comet 3s 

Bombay— Air India International Ltd. 
reportedly has ordered two de Havilland 
Comet 3 jet transports for 1957 delivery. 

The carrier's previous aircraft pur- 
chases have been from Lockheed. It is 
believed that the Comet deal does not 
affect Air India’s current order for 
three Lockheed Super Constellations. 


NATO Orders Five 
Jet Fighter Types 

(McGraw-Hill World News) 

Paris— Aircraft plants in Western 
Europe began tooling up last week 
for production of these jet fighters un- 
der North Atlantic Treaty Organiza- 
tion contracts totaling more than $550 
million: 

• Hunters, Sea Hawks and Swifts in 
Great Britain. 


The Lion’s Share 

(McGraw-Hill World News) 

London— The British aircraft in- 
dustry will get $153 million from 
the U. S. and a healthy income in 
royalties from other North Atlantic 
Treaty Organization countries un- 
der offshore purchase contracts 
signed recently in Paris. 

Biggest item is $140 million for 
450 Hawker Hunter F-l jet fighters, 
all of which will be delivered to 
U. S. control by June 1956. The 
U. S. Navy is spending $13 million 
in Britain for 100 Hawker Sea 
Hawks, scheduled for delivery 
within the next two years. The 
Royal Air Force already has ordered 
500 Hunters. 

The Netherlands and Belgium 
together will spend $117 million to 
produce some 200 Hunters them- 
selves. Royalties will be paid by 
Fokkers in Holland to produce an 
estimated 100 Hunter airframes 
under a multi-million-dollar U. S. 
contract and by Fabrique-Nationale 
in Belgium for a similar number of 
Rolls-Royce RA 7 Avon jet engines 
(type tested to 9,500 lb. thrust with 
afterburner). 


• Mystere 2s in France. 

• Hunters in Belgium and The Nether- 

• F-86Ds in Italy. 

Assembly-line planning started almost 
immediately after the contracts were 
signed at a meeting of NATO ministers 
here, climaxing nearly a year of negotia- 
tions between the United States and 
member nations of the West Europe 
defense forces. 

The coordinated European aircraft 
production program is expected to put 
1,500 jet fighters into operation with 
western air forces by the end of 1956. 

The U. S. is backing the program 
with $281 million in offshore procure- 
ment orders, and European govern- 
ments are putting up almost an equal 
amount. 

► Ready to Roll— Assembly lines in 
Great Britain are expected to get under- 
way quickly. France is reported ready 
to roll, and production of the Marcel 
Dassault Mystere 2 already has started. 
Dassault will switch to the Mystere 4 
as soon as a backlog of orders for the 
Mystere 2 has been filled. 

Aircraft output in the three other na- 
tions— The Netherlands, Belgium and 
Italy— is expected to take longer. But 
NATO officials hope the three coun- 
tries will show substantial progress by 
the end of this year. 

The production breakdown: 

• Great Britain. U. S. Air Force let 
contracts totaling $440 million for 
British production of the Hawker 
Hunter. U. S. Navy orders for the 
Hawker Sea Hawk amounted to $13 
million. Britain ordered Vickers Super- 
marine Swifts under a $70-million con- 

• France. The U. S. placed $86 mil- 
lion in orders for the Mystere, and 
French government contracts for Mys- 
tere 2s totaled $91 million. 

• Netherlands and Belgium. Tire U. S. 
let contracts totaling $18 million with 
The Netherlands and $24 million with 
Belgium for second-source production 
of the Hawker Hunter. Belgium will 
produce Rolls-Royce Avon engines— 
and Fokker will build fuselages in Hol- 
land. The Netherlands and Belgium 
together will spend $117 million for 
licensed production of the Hunter. 

• Italy. United States is expected to 
award Fiat a $20-million contract for 
production of the North American 
F-86D. Details of this contract are not 
settled yet, but approval is expected 
soon. The Italian aircraft firm origi- 
nally planned to produce British 
Gloster Javelins. But NATO switched 
to F-86Ds because the U. S. plane could 
be put into quantity production much 
faster. USAF figured it would take un- 
til the end of 1956 to set up produc- 
tion of the Javelin, a status that could 
be achieved a year earlier with the 
F-86D. 
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Tough Props 

• Shot-up Aeroprops bring 
pilots back in Korea. 


• Steel-blade design gets 
credit for ruggedness. 


Aeroproducts-Allison Division, Gen- 
eral Motors Corp., is gathering an im- 
pressive photo collection of badly 
shot-up propellers that brought their 
pilots back in Korea. The Acroprop is 
standard equipment on the husky 
Douglas AD Skyraidcr attack-bombers, 
which have been carrying bomb loads to 
the Korean Red installations with reg- 
ularity from U. S. Navy carriers. 

The design of the Acroprop blade, a 
steel forging with a central longitudinal 
rib capped by a sheet of steel brazed to 
the forging, gets credit for the strength 
which has made it possible for the 
shot-up blades to come back, still 
capable of performing their normal 

Here are three propeller case his- 


• Probably most spectacular demonstra- 
tion by an Acroprop on an AD was 
flown by Ensign Bill Doggctt of Den- 
ton, Tex. He brought his Skyraidcr 
back more than 100 mi. to a UN 
landing strip in South Korea after a 
bombing mission in which his prop was 
hit by a 37-mm. anti-aircraft shell. The 
plane was punctured in 105 places. Ac- 
companying photo (top) shows Doggctt 
at right thrusting his hand through the 
hole in the Acroprop to receive a con- 
gratulatory handshake from his skipper, 
Lt. Comdr. Harry McClaugherty, At- 
tack Squadron 145, from the USS 
Kearsarge (CVA-33). 

• Lt. Comdr. Lynn duTemple took a 
37-mm. shell through his Acroprop in 
his fourth bombing run on Hamhung 
railroad bridge. He didn’t discover it. 
Navy reports say, until he had landed 
back on the USS Princeton. Photo 
(center left) shows duTemple with the 
pierced blade. 

• Lt. (jg) Robert Notz’s Skyraider had 
an 18-in. long section shot out of its 
Acroprop by a flak hit in a low-level 
attack over Wonson. Korea. The hit 
sliced into the trailing edge, carved 
deep into the center rib section. 

The Acroprop also is used on the 
Grumman F8F Bearcat, built for the 
Navy and now being used in the fight- 
ing in Indo-China for close air support 
operations. 

Aeroprop’s dual counter-rotating pro- 
pellers now in production will be used 
in the Douglas A2D, advanced version 
of the Skyraidcr, and on the North 
American XA2J. Neither of the latter 
planes is in production. 



THEY GOT HOME 

Graphic examples of battle- 
scarred Acroproducts propellers 

their pilots to ? make it back home 
are shown in the photos above; 
the cutaway at right gives inside 
details of these propellers. 

Top photo shows Douglas Sky- 
raider propeller punctured by 

hole large enough to pnt a man’s 
ami through. 

At left center is another prop 
pierced by a 37-mm. shell, while 
next to it is a prop that had 18 in. 
of its trailing edge sheared off. 

Hollow-blade construction of a 
typical Aeroproducts propeller is 
bared at right. Note the longitudi- 
nal strengthening rib. 

The Douglas AD Skyraider 
series is fitted with four-blade steel 
propellers of approximately 13 ft. 
6 in. diameter. 
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performs many tasks 


Nicknamed Tiny Mite, this standard EEMCO motor, clutch 
and brake assembly, as illustrated, has proven its 
performance in a wide variety of actuator applications . . . 
cockpit canopies . . .trim tabs . . . pilot seats, etc. 
Providing % h.p. at 17500 RPM it weighs only 
18 ounces and can be supplied with a wide 

variety of integral gear reductions. ^ J 
Conforms to ANM-40 and all latest 
military specifications. 


EEMCO 

helps you build 
for the future 


TRICAL ENGINEERING & MANUFACTURING CORP. 

EST JEFFERSON BOULEVARD • LOS ANGELES 16, CALIFORNIA 





No. 17 in 



to Hawaii, the Navy’s 

Douglas R4D-8 



combines DC-3 reliability with twin- 

Development of the IMD-8 is another 
example of Donbas leadership in avia- 
tion. Planes that can be produced in 
quantity to fly /aster and Jar, her wi,h a 
bigger payload are a basic Douglas rule. 
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Foreign Aircraft Gasoline Needs 
(Excluding Iron Curtain countries) 

(In thousands of barrels) 

1952 1953 1954 1955 1956 1957 1962 

Western Hemisphere.. 8,207 9,100 9,760 10,400 11,000 11,550 14,000 


Europe 10,195 11,300 11,730 12,000 11,900 11,800 10,000 

Balance Eastern 

Hemisphere 9,231 9,530 9,900 10,450 10,680 10,960 11,405 

Total Eastern 

Hemisphere 19,426 20,830 21,630 22,450 22,580 22.760 21,405 

Total foreign 27,633 29,930 31,390 32,850 33,580 34,310 35,405 


Avgas Demand Exceeds Supply 


More aviation gasoline production 
facilities are needed in the Eastern 
Hemisphere this side of the Iron Cur- 
tain to supplement present plants, 
which cannot maintain increasing de- 
mands abroad. Deputy Petroleum Ad- 
ministrator J. Ed Warren reports. 

Petroleum refining facilities have ex- 
panded throughout the Eastern Hemis- 
phere, Warren says, but construction 
of plants for production of aviation 
gasoline have lagged far behind. 

Petroleum Administration for De- 
fense officials in Washington believe 
the demand for aviation gasoline will 
continue to increase abroad at least for 
another five years. Then it is expected 
to level off for the next decade as the 
turn is made from piston-powered air- 

► Western Demands-In the Western 
Hemisphere outside the U. S., PAD 
officials expect the turn to jets to be 
slower, so that aviation gasoline de- 
mands will continue to rise throughout 

This year, European daily consump- 
tion of aviation gasoline alone is esti- 


mated at 31,000 barrels. By 1955, it 
will be 32,900 barrels per day, 32,300 
barrels in 1957 and about 27,400 barrels 
in 1962, experts report. Consumption 
in the Western Hemisphere, outside 
the U. S., should be 25,000 barrels a day 
this year, officials say, 28,500 barrels in 
1955, 31,600 barrels in 1957 and 38,400 
barrels in 1962. 

► Exports— Production of aviation gas- 
oline outside the U. S. as of Jan. 1 
amounted to only a little more than 
38,000 barrels a day. Foreign require- 
ments for 1953 average about 82,000 
barrels a day. The deficit will be made 
up through exports from this country. 

Caribbean countries, Mexico and 
Canada are producing nearly 32,000 
barrels a day, while 4,300 barrels are 
produced daily in the Far East. The 
United Kingdom manufactures roughly 
2,300 barrels a day at the present time. 

PAD reports that no new facilities 
are known to be planned for production 
of aviation gasoline despite the prospect 
of an increasing demand in Europe and 
the Eastern Hemisphere at least for 
the next few years. 



NEW CESSNA 180 APPROVED FOR FLOATS 


Cessna Aircraft Co.'s new four-place 180 
pictured fitted with Edo 2425 twin float. 
Even with this added weight and drag the 
180 cruises at more than 135 mph. and has 


940-fpm. rate of climb fully loaded. Service 
ceiling of the seaplane is 16,500 ft. Tire 
floats are fitted with twin water rudders to 
enhance surface maneuverability. 


RUGGED 

RELIABLE 

MINIATURE 




gyros are reliable, rugged, hermeti- 
cally sealed instruments with sufficient 
accuracy and sensitivity to satisfy most 
missile and aircraft requirements. 

Designed for maximum performance 
with a minimum of accessory equip- 
ment, these gyros operate without 


the entire AN temperature range. Full 


governed gyro motors eliminate close 
voltage and frequency control of the 
motor power supply. 


MERICAN GYRO 
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Pennsalt AE-16 


ludging • non-scaling • long-lived • time-saving • money-saving 






PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 



PRECISION 
INVESTMENT 
CASTINGS 


r 


BE SURE TO SPECIFY 



MISCD 


MISCO PRECISION CASTINGS 


• ELIMINATE EXPENSIVE MACHINING OPERATIONS 


• PERMIT LARGE QUANTITY PRODUCTION IN MATERIALS DIFFI- 
CULT OR IMPOSSIBLE TO MACHINE 

• MAKE POSSIBLE REPRODUCTION OF INTRICATE SHAPES 
AND DESIGN IN FINE DETAIL 


• MAINTAIN DIMENSIONAL ACCURACY DOWN TO PLUS OR 
MINUS .005 PER LINEAR INCH 

• ACHIEVE 70 TO 80 MICROINCH SURFACE FINISH 


PIONEERS IN CARBON 
STAINLESS AND HIGH-TEMPERATURE 
PRECISION CASTINGS 



WHITEHALL, MICHIGAN 


PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN 
OFFICES IN PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 
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Lockheed, Bellanca 
Report Top Salaries 

Robert E. Gross, president and board 
chairman of Lockheed Aircraft Corp., 
received total salary of $119,175.24 dur- 
ing 1952, the airframe manufacturer 

Exchange Commission in Washing- 
ton, D. C. 

Of the $708,213.48 received by all 
officers and directors during the "year, 
the corporation paid Courtlandt S. 
Gross, executive vice president, $89,- 
624.92; C. A. Barker, Jr., vice president 
and treasurer, $84,300.24; J. V. Car- 
michael, vice president, $42,584.64; 
Cyril Chappellet, administrative vice 
president, $65,325.32; Hall L. Hibbard, 
vice president, $64,800.32; and Carl B. 
Squier, vice president of sales, $56,- 
700.28. 

Bellanca Aircraft Corp. of New 
Castle, Del., reported it paid all officers 
and directors $44,808.78 during 1952, 
an increase of 54,188.99 over salaries 
paid during 1951. No officer of the air- 
plane manufacturer received as much as 
$25,000. 



no buckling of horizontal flanges 


# 


one of the many advantages 
that make Contour Forming an im- 
portant factor in the construction of aircraft, jet 
engines, guided missiles, railroad coaches, 
trucks, buses, etc. Single or compound curves, 
true, full circles or segments, shallow bends or 
short radius curves can be formed in most 
metals, including 95% titanium. 
Many manufacturers have profited by using 
our highly experienced Forming Division 
as an extension of their own production 
facilities. Send us a print and quantity 
requirements of some of your needed 
parts and we will quote on them. 
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TIPPED TRIANGLE of the Vulcan’s wing reveals important details of structural layout, shows layout of surface controls. 


Avro Vulcan: Evolution of a Delta Bomber 


• Analysis of Great Britain’s super-priority, four-jet 
triangle-wing plane shows why it is what it is. 

• Speedy, high-flying, far-ranging 698 reaps benefits 
of design of its forerunners, the 707 series. 


By David A. Anderton 

The sleek white Avro Vulcan, four- 
jet delta-wing bomber, is the pride of 
the Hawker Siddelcy Group and the 
boast of British aeronautical circles. 

Now in super-priority production for 
the Royal Air Force, the Vulcan has 
been widely touted as the world’s best 
bomber, carrying highest loads faster, 
further and at higher altitudes. It has 
also been credited with giving Britain 
the lead in delta-wing planes. 

► Right or Wrong?-These statements 
aren’t exactly wrong, but they aren’t 
exactly right, either. The novelty of 
the design, its impressive and dramatic 
performance at Farnborough last fall 
and the accolade of "super-priority” 


have contributed to a build-up of the 
airplane unequaled within recent mem- 
ory for any other type except the Con- 
vair B-36. 

But: Only one Vulcan is flying now, 
and nearly every other British military 
type and three civil transports enjoy 
the super-priority rating and the cur- 
rent belief is that only about two dozen 
Vulcans are going to be built anyway. 

Further, the plane is not yet a 
bomber (neither is the B-36, if you de- 
fine a bomber as an offensive weapon 
in use), and other British firms have 
claimed the “higher, faster, farther” 
labels for their own. 

As for the British lead in deltas, there 
could be considerable argument from 
the many U. S. proponents of the de- 


sign, with Convair— who did it first- 
heading the list. 

But there is no denying that the 
Vulcan is an impressive approach to a 
tough design requirement. It stands as 
a tribute to the objective engineering 
and management teams that saw the 
delta as their answer and had the cour- 
age to push it through from drawing 
boards to flight tests. 

► The Vulcan- When Avro's big white 
delta made its first flight over the heads 
of an awed crowd at Farnborough last 
September, only a couple of hours flying 
time had been run up on the plane. 
Yet Avro-and the Vulcan’s pilot, Ro- 
land Falk— had complete confidence in 
the behavior of the plane. 

This was only the first indication that 
there was a tremendous amount of 
research and development behind the 
Vulcan. Viewing it, observers immedi- 
ately saw the purpose of the little 707 
series of flight-test deltas, and recog- 
nized the value of the air time logged 
in the Avro Ashton high-altitude re- 
search craft. 
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In spite of its 100-ft. wingspan, the 
Vulcan is deceptively small in appear- 
ance. Its agility and speed, added to 
the low altitude at which Falk made 
the bulk of his flight demonstration, 
furthered that impression. 

Most of the detailed information on 
the Vulcan is still on the secret list. 
But it has been reported that the plane 
grosses over 100,000 lb. and that pro- 
duction versions will have Bristol Olym- 
pus turbojets replacing the Rolls-Royce 
Avons of the experimental job. 

► Interpretation— Beyond that data, it is 
necessary to go to the many photo- 
graphs of the Vulcan for more of its 
characteristics. 

The wing geometry of the Vulcan is 
based on approximately 45-deg. sweep 
angle of the leading edge. The trailing 
edge is not straight from tip to tip, but 
breaks forward at the airplane center 
line. The wingtips do not come to a 
point following the triangular layout, 



but are chopped off parallel to the air- 
plane centerline a few feet in from the 
tip. 

Two paired control surfaces extend 
along the wing trailing edge from just 
outboard of the four engines to the tip. 
Inboard pair are elevators, and the 
outboard pair are ailerons. 

Each control surface is divided in 
half along its chord; in spite of this ob- 
vious division, no picture shows either 
section of a single surface working in- 
dependently of the other. Leading edge 
of these surfaces is at about the 80% 
chord line on the inboard end, and at 
about 60% chord at the outboard. 

If 100 ft. is reasonably accurate for 
the wing span, then the aileron span 
is 17 ft., and the elevator span is 19 ft. 
If 100 ft. is not correct, then those 
figures can be thought of as percentages 
of span. 

Thrust line of the inboard engine 
pair is 7 ft. from the airplane center- 
line; the outboard pair is 12 ft. from 
the centerline. This checks approxi- 
mately with photos of the Vulcan taken 

On the same basis as the above esti- 
mates, the bomb bay is about 25 ft. 
long, and about 7 ft. wide. Landing 
gear tread is about 31 ft. The fuselage 
diameter scales to be about 9 ft. 

► Other Features— Paired airbrakes are 
mounted above and below the Vulcan 
wing over the engine bays. These re- 
semble a plate held flat against the wind 
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FOR BEST RESULTS USE THESE 
ACCURATE, RESPONSIVE, 
STURDY TEMPERATURE-SENS- 
ING ELEMENTS WITH LEWIS 
RESISTANCE-TYPE THERMOM- 
ETERS. 
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by a pair of posts, and must produce 
a considerable amount of drag for their 

Wing inlets to the four buried turbo- 
jets are in the form of a straight slot 
with a separator a couple of feet inside 
the lips. A boundary-layer separator is 
mounted between the inboard end of 
the intake and the fuselage. 

One interesting detail of the Vulcan 
is the huge number of supplementary 
air inlets. There are 13 on the under- 
side of the wings along, and there is 
a tiny one far forward on the port side 
of the dorsal fin. 

The cockpit arrangement warrants 
close attention. Its side is marked with 
the usual triangle signifying an ejection 
seat, but there doesn't seem to be any 
jettisonable portion of the hood. There 
is a line of demarcation— visible in the 
cockpit closeup-which is about one 
foot away from the intersection of cock- 
pit and fuselage lines. That clue, plus 
the similarity of the nose cockpit sec- 
tions on the Vickers Valiant and the 
Avro Vulcan, hint of the use of a stand- 
ardized jettisonable capsule for escape, 
rather than individual seats. 

► -Structural Considerations— One of the 
big advantages of the delta layout 
from the British point of view is that 
a large aircraft can be built with small- 
aircraft techniques and machinery. For 
the under-machined British aircraft in- 
dustry, this is good. 

Again resorting to the photographs, 
it is possible to get some valuable clues 
to the kind of structures which lie un- 
der the white skin of the Vulcan. 

The wing section from centerline to 
just outboard of the engines is built 
around members which run parallel to 
the centerline. This is the structural 
heart of the big delta. Outboard of this 
section, is apparently a multi-celled 
structure, with its leading-edge spar at 
about the 15% chord mark. The trail- 
ing-edge spar varies in location from 
about 70% inboard to only about 15% 
at the tip (see sketch at right). 

Spamvise stiffeners run roughly 
parallel to the leading-edge spar, thus, 


access doors are either trapezoids or 
parallelograms. 

The fuselage is circular in cross-sec- 
tion, and probably conventional in struc- 
tural makeup. The vertical tail also ap- 
pears to offer nothing radical in con- 
struction ideas. 

► Genesis— The design pros and cons of 
the delta wing layout have been pre- 
sented before, in considerable detail 
(Aviation Week Sept. 17, 1951, p. 20). 

But the thinking that led to the 
evolution of the Vulcan as the best 
answer to the RAF requirement has 
only recently been told. 

In response to the bomber require- 
ment, a group of six in Avro’s Projects 
Department began the design merry-go- 
round. They' finally seized the brass 
ring in the fall of 1952 when the RAF 
placed the production order. 

Under the leadership of Stuart Davies, 
chief designer of Avro, the team studied 
a variety of configurations. “It was 
obvious from the start,” says Davies, 
"that no conventional aircraft, as we 
then knew them, would do the job 
the Air Staff were asking for. . . . The 
first idea we produced was an aircraft 
three times as big as the machine the 
Air Staff wanted— and we could still not 
see how we could get the performance 
they required.” 

“The next stage in our thinking 
turned against the Air Staff's require- 
ments. Are they ridiculous? Have they 
made a mistake to ask for all these quali- 
ties in one aircraft? . . . Then we started 
to think again and studied projects 
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they fly on Wright Engines... 

with THOMPSON VALVES 



For a Douglas "Skyraider”, a Martin "Marlin” 
or a Lockheed "Super-Connie” . . . Wright 
engines deliver the power for smooth commer- 
cial flights or teeth-jarring combat maneuvers. 
And Thompson Valves are standard equipment 
for Wright engines of all sizes up to the super- 
powered Turbo Compound. 

Thompson's combination of metallurgical lead- 
ership, design excellence, and production capac- 
ity assures theowner of a Wright-engined aircraft 
of dependable service with fewer non-scheduled 
overhauls, and at minimum cost for valve 
maintenance. 


VALVE DIVISION 


Tompson Products. Inc. 


CLEVELAND 
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a precision industry 


'e this great industry a manufacturer must 
maintain the best and most modern equipment 
available, operate it with skilled craftsmen, and use every 
existing method of tightening specifications 
and cutting production costs. Indiana Gear is such 

a manufacturer — a company of craftsmen producing 
fine quality transmissions and actuators for industry. 


INDIANA GEAR 


embodying thin sweptback wings and 
low wing loading in various configura- 

► Further Work— But the high speed 
required for the bomber meant that a 
sweptback wing layout would weigh 
more than Davies felt could be afforded; 
this would have reduced the payload, 
and so the concept was ruled out. They 
thought of eliminating the tail and 
using the wingtips of the swept wing for 
control. By getting rid of the tail, its 
weight and drag were saved; but the 
structural penalty of the swept wing 
was still too severe. 

So the design team considered other 
layouts for about a month, using as 
data some designs for the Brabazon 3, 
a civil jet transport which never ma- 
terialized, and German tunnel tests on 
sweepback. The team whittled away at 
the weight of the swept wing by sys- 
tematic design studies. They reduced 
the span, compensating for that effect 
on sweep, thickness and wing area. 

Davies states: “. . . We reduced the 
weight by reducing the span, and, as 
this reduced the area, which we didn’t 
want to do, we put the area back by 
filling in the space between the swept- 
back wing and the fuselage. The result 
of all this logical thinking was the 
delta.” 

► Backing— At this stage, Avro manage- 
ment took the plunge and backed the 
proposal for a triangular craft to the 
Air Ministry. Through 1947 the de- 
sign team worked on the official spe- 
cification of the Type 698, and by fall 
of that year the Air Staff and Ministry 
of Supply had the facts and figures of 
the new design. 

By the end of 1947, the word was 
handed down to go ahead and build a 
prototype. "It was a bold decision,” 
says Davies, "and 1 believe the Air Staff 
at that time showed foresight in de- 
manding the high performance in their 
requirements; and courage in placing 
the order when no previous delta-wing 
aircraft had flown.” 

Because of the lack of information on 
the flying characteristics of such radic- 
ally different planes, Avro proposed to 
the Ministry of Supply that some small 
test research planes be built. They 
were given the go-ahead and began 
design of the 707 series in 1947. 

By September 1949 the first of these, 
the Avro 707, was in the air for the 
start of a short life. It crashed soon 
after, and pilot and plane were lost. 

The second plane, the 707B (Aviation 
Week Oct. 9, 1950, p.20), flew in time 
for the 1950 Famborough display, and 
the third 707, the A, flew for the 1951 
show. Both these airplanes are still in 
the air, and flew escort with the Vulcan 
at 1952’s SBAC flying show. 

Davies said that these planes paid 
their way; very few changes— none of 
them major ones— were made in the 
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The original Bell X-l,now proudly resting 
in the Smithsonian Institution, was the first 
plane to break the sonic barrier. Electrol 
is proud indeed to have provided various 
hydraulic components for so famous a 
plane in so historic a flight. Working con- 
stantly with today’s foremost designers 
and builders of aircraft, Electrol offers its 
cumulative technical experience to all 
manufacturers in the field of aviation. 
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We've done it 

PRODUCED 3 TYPES OF PARALLEL 
THERMOCOUPLE HARNESSES FOR 
TURBO ENGINE TAIL PIPES: 
a RIGID 

a RIGID WITH FLEXIBLE 

THERMOCOUPLE CONNECTORS 
a FLEXIBLE 

We CftN w it 

SOLVE YOUR HARNESS OR 
THERMOCOUPLE PROBLEMS 



The rigid harness illustrated above meets the aircraft 
requirements of the moment, and we are preparing 
now to meet even tougher requirements in the future. 
Whether you need rigid harnesses, or flexible, or 
rigid with flexible thermocouples, we can engineer 
them to meet your individual needs. 

We handle all phases of design and production in 
our own plant and thus maintain uniformly high 
quality, not only on harnesses and thermocouples, 
but extension wires and accessories as well. 



69S as a result of test flights of the 707 

► To the Bomber-During 1948 most 
of the project group xvas involved with 
I he hasty design of the 707, but some 
men were working on the big brother. 
By the end of 1949 the cockpit mock- 
up was completed. In the spring of 
1950 the dimensions of the Type 698 
were finalized, and the first starts were 
made in preparing a production line. 

Now the work had really begun. 
About 100 technical designers worked 
out the specialized calculations which 
were part of the overall plan, and 200 
draftsmen started the detail drawings. 

In 28 months, the 698 was com- 
pletely built. ‘‘That's really quite a 
short time in which to build a prototype 
of such a revolutionary aircraft," says 

The Avro factory beat the time dead- 
line for the 1952 SBAC show. On Aug. 
50 that year the big bomber, with Ro- 
land Falk flying, lifted off the blacktop 
runway at Woodford, cleared the trees 
bordering the field and roared off over 
the hills of Cheshire. 

A few days later it whistled above the 
runway at Famborough, a white tri- 
angle contrasting with the brilliant blue 
707B and orange 707A. 

► What Next— Sir Roy Dobson, Avro's 
chief, has said that the company is 
working on a jet transport version of 
the Vulcan, in addition to its produc- 
tion effort on the bomber. There has 
been a lot of of informed criticism of a 
delta-wing transport, based on consid- 
erations of usable internal space and 
such. The best bet is that Avro would 
use the wing, plus a lengthened fuse- 
lage, to meet the passenger-storage 
needs of a transport. 

Meantime, the first prototype is pil- 
ing up flight time, and the second pro- 
totype is being completed at Avro’s 
Chadderton plant. There is a good 
chance that the second Vulcan with 
Bristol Olympus engines for power will 
fly at Famborough this fall. 

Below its normal gross weight (as 
most big aircraft fly at Famborough) 
and with 40,000 lb. of thrust to shove it 
through the sky, the second Vulcan 
should be one of the fastest planes in 
the air. With maximum gross weight 
(which might climb to 150,000 lb. be- 
fore the plane gets into service) it 
should still be a first-class performer. 

During the next couple of years, the 
Vulcan will face stiff competition from 
the Handley Page Victor and the Vick- 
ers Valiant or a later development of 
that plane. 

The final outcome of the pending 
RAF evaluation of the three types can't 
be predicted now; but whatever it is, 
Avro's design team will always be 
credited with tackling a tough job, 
doing it well, and producing one of the 
world’s outstanding aircraft. 
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On the 


...in the skyways 


You can de pend on 

Whether you’re fueling up for a short hop or getting a 
complete servicing before a long flight at one of the 
hundreds of Esso Dealer Airports . . . you can be sure 
of happy flying when you are using Esso Aviation Prod- 
ucts. Flying executives, private plane owners, commer- 
cial airline operators all recognize the sign — famous 
for dependable products and high-quality fuels and 
lubricants — the esso wings ! 

They choose Esso Aviation Products, backed by con- 
stant research at America's largest petroleum labora- 
tory and proved by over 43 years of actual flying. They 



Esso Aviation Products 

prefer Esso Dealer Airports, staffed with trained, ex- 
perienced operators for top service with products that 
give top performance. You too can depend on Esso 
Aviation Products ! 

Next flight take along an Esso Credit Card. There’s 
new convenience in charging: 

• Lubrication, tire and battery service. 

• Landing fees. 

• Overnight storage in transit. 

• Minor emergency fees. 
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in stainless steel or 
Alclad aluminum alloy. 


HARTWELL 

AVIATION SUPPLY COMPANY 

Manufacturers of Aircraft Flush Latches 



FLEXIBLE THROAT of Tunnel E-l, first operating test unit of the AF's Arnold Engi- 
neering Development Center, is operated by 24 jacks above and below nozzle strips. 


Aro Gets 3,500-mph. Windtunnel 


A 12-inch intermittent supersonic 
windtunnel, first test unit to be com- 
pleted at the Air Force's Arnold En- 
gineering Development Center, Tulla- 
homa, Tenn., has been turned over to 
Aro, Inc., operating agency of AEDC. 

The tunnel is capable of speeds be- 
tween 1,000 and 3,500 mph. It is one 
of several such small tunnels included 
in the design of the Gas Dynamics 
Facility, which in tum is one of three 
major units comprising the center. 

Tunnel test work will not begin for 
an estimated three months; tire period 
until then will be spent in modification 
and calibration of the unit. 

► Basic Data— Tunnel E-l, as the new 
test rig is designated, is an intermittent 
indraft type, where the air is drawn 
through the tunnel and into an 
evacuated sphere at the downstream 

Test speeds are determined by the 
shape of the flexible nozzle formed 
upstream of the test section by a pair of 
metal strips. Contours of these strips 
are adjusted by means of a scries of 24 

Currently, atmospheric air is used, 
passed through a temporary drier. Such 
a drier must be extremely large because 
it has to handle all the air as it passes 
into the tunnel. In contrast, a tunnel 
with upstream high-pressure storage- 
such as Tunnel E-l will eventually have 
—can get away with a smaller and 
cheaper drier because the air can be 


dried as it is being stored. Storing, of 
course, takes place at a much slower 
rate than does using the air during a 
test. 

► History— Design criteria were proposed 
by Aro in November 1950, and three 
months later were approved for con- 
struction. In June 1951, construction 
was expedited so that testing could be 
started earlier. 

Test section of Tunnel E-l is similar 
to that installed at the Jet Propulsion 
Laboratory of the California Institute 
of Technology, but the design has been 
modified by Aro to give a maximum 
speed almost twice that of the original. 

Total cost of this portion of the Gas 
Dynamics Facility is estimated at 
$470,000. 

Women Engineers 
Give Merit Award 

Elizabeth G. McGill, Canadian aero- 
nautical engineering consultant, received 
the 1953 award for meritorious contribu- 
tion to engineering from the Society of 
Women Engineers at its recent national 
convention in New York. 

Miss McGill was chief aeronautical 
engineer for Canadian Car and Foundry 
Co. before the war, and during the war 
years was in charge of engineering for 
production of Hawker Hurricanes and 
Curtiss SB2C Helldivers built in 
Canada. 
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DISAPPEARED! 14 Men and 
2 Gilfillan GCA Radar Trailers! 




It takes only 4 men" and 1 Gilfillan GCA trailer 
to land 3 aircraft in 1933 


GILFILLAN GCA RADAR jg standard In GCA and Radar Research, Design and Production 
equipment for the following Air Forces: ,he FIRST name is *" 





THRUST & DRAG 


Precision Quality 

STAINLESS SET SCREWS 

18-8 and type 316 . . . 

IN STOCK 


Stainless Steel Set Screws of all 
types, in all standard sizes, lengths, 
and points, in stock, ready for im- 
mediate shipment to you. What do 
you need? Socket Set? Slotted or 
Square Head Set? We have them. 

We can fill rush orders for them— 
and for Socket Head Cap Screws, 

Flat Head Socket Caps, and many 
other stainless fasteners. Specials 
made promptly. 

Find out how many of your needs we can satisfy. 

Write, on your letterhead, for our new, 96-page catalog N 



&. A SCREW PRODUCTS COMPANY, INC. 

33 GREENE STREET NEW YORK 1 3, N. Y. 


SAVE up to *140 

per engine assembly 


Three engines can be wired with 
ROBINSON WIRE TWISTERS 
in less time than it takes to do one by any o the 

“Ask us for facts and figures. 





— DAA 

Alloys Research 

A special research project covering 




Specify PARKER O-rings 

for economical, leakproof seals 
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Titanium Tests 

• Ryan studies new uses 
in aircraft structures. 

• Trials include highspeed 
air-friction heating. 

Ryan Aeronautical Co. is studying 
new processing and application poten- 
tials of titanium and its alloys in sheet 
form for the Navy and Air Force. 

For the Navy, the work will be to 
evaluate the material for aircraft struc- 
tural applications. The Air Force con- 
tract is pointed to determine best pro- 
duction techniques for the sheet. 

► Navy Work— Under the BuAer con- 
tract, Ryan is building various struc- 
tural components which it will test un- 
der temperature and flight load condi- 
tions to obtain performance data for 
comparison with similar parts made up 
of aluminum alloy and steel. Com- 
ponents to be fabricated and evaluated 
will include: 

• Airfoil section which would be sub- 
jected to air-friction heating in a high- 
speed missile or other type of compar- 
able aircraft. 

• Spar or bulkhead component which 
would be located near the engine in- 
stallation and thus be subjected to tem- 
perature effects. 

• Plate-stringer combination located 
where temperature also is a factor. 

► Air Force Work-Ryan’s Air Force 
studies will check titanium and titan- 
ium-alloy sheet properties in these oper- 
ations: 

• Cutting, including sawing, shearing, 
blanking and grinding. 

• Forming with punch press, drop ham- 
mer and rolling at various temperatures. 
Hand forming also will be studied. 

• Welding, including fusion and all 
types of resistance welding. 

• Shop jobs such as drilling, dimpling, 
riveting and cleaning. 

Phase two of this contract will in- 
clude the production of a pilot run of 
parts embodying these processes. 
Ryan's development laboratory will test 
some of the parts under actual and sim- 
ulated service conditions and will check 
such factors as embrittlement charac- 
teristics under exhaust gas exposure at 
various temperatures and galling and 
seizing in exhaust system, slip-joint and 
wearband applications. 

► Earlier Projects— Titanium is not new 
to Ryan researchers. The company be- 
gan study of the metal in 1951 at its own 
expense. It fabricated complex-shape 
exhaust-system-shrouds for the Piasecki 
HUP-1 and one of these components 
has been put through several hundred 
hours testing so that high-tempera- 
ture effects could be analyzed. 




TITANIUM sheet is formed on Ryan’s Erco stretch press with heated die. 


ASSEMBLED for installation on “buried” engine used in Piasecki’s HUP-1 copter. 
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GE HIGH-TEMPERATURE junction transistor (in boiling water, right) is part of small 
transmitter “picked up” by transistorized receiver (left). 

IRE Convention Hears How . . . 

New Transistors Beat the Heat 

This may bring their avionics use closer; meeting also 
gets report of Arinc study on tube reliability. 

By Philip Klnss 


Several new transistor developments 
of interest to avionics equipment de- 
signers made their debut at the recent 
national convention of the Institute of 
Radio Engineers in New York City. 
Among these were units with improved 
heat resistance and heat-dissipation 
properties. 

Also of avionic interest was a quanti- 
tative report on military tube reliability, 
details of the new MIL specification 
for aircraft power supplies, a report on 
optimum antenna layouts in space- 
diversity communications systems, and 
disclosure of two new Air Force ground 
position navigation computers. 

Attendance at the convention was 
35,000, up 20% from last year. 

► Transistor Display— A variety of "tran- 
sistorized” equipment, most of it ex- 
perimental, went on display in the 
Waldorf-Astoria in what was called 
“the first industry-wide transistor ex- 
hibit.” 

General Electric, Radio Corp. of 
America, Raytheon Mfg. Co., Bell Tele- 
phone Labs and the Signal Corps Engi- 
neering Labs participated. 

Included in the exhibit were tran- 
sistorized transmitters, receivers, a test 
oscillator, hearing aids, a telephone 
route selector, a video amplifier, a fre- 


quency meter, and a Geiger counter 
with a transistor power supply. 

► New Developments— New transistor 
developments of special interest to the 
aviation industry included: 

• High-temperature transistor. General 
Electric demonstrated its new "p-n-p” 
junction transistor which can be oper- 
ated at temperatures as high as 100C. 
Previous transistor temperature limit of 
70C or lower has hindered device’s use 
in avionics equipment. 

• High-power transistor. RCA engi- 
neers described two new techniques 
which increase a transistor’s ability to 
dissipate internally generated heat and 
thereby permit a 10- to 20-fold increase 
in power rating. 

• Hybrid transistor. A double-based p-n 
junction diode which exhibits useful 
control characteristics in certain types 
of circuits, such as a saw-tooth gener- 
ator, was described by two GE engi- 

Bcll Telephone Lab studies were re- 
ported which show that point-contact 
type transistor failures and "aging” are 
due to entrance of moisture and can 
be eliminated by improved hermetic 

► Of Aviation Interest— Many of the 
more than 220 technical papers pre- 
sented during the four-day convention 
had application to the aviation field. 


Of particular interest were papers which 
described: 

• Results of arinc tube reliability study, 
based on analysis of tube failures in a 
variety of military equipment. 

• New MIL spec for power supplies, 
from which avionics equipments will 
be operating in the future. 

• Results of space-diversity tests, which 
indicate that 600 ft. is optimum an- 
tenna spacing for HF communications. 

• New A-l and AN/APA-58 ground 
position indicators, automatic dead reck- 
oning computers for use in military air- 
craft. 

► High-Temp Transistor-General Elec- 
tric demonstrated the high-temperature 
characteristics of its new p-n-p junction 
transistor in a novel way. The tran- 
sistor functioned as an oscillator in a 
small radio transmitter and was con- 
nected in such a way that the transistor 
was submerged in continuously boiling 
water (100C). A tape recorder played 
through the transistor transmitter and 
was picked up on a nearby transistorized 
table-model radio. 

The new high-temperature transistor 
was developed by GE under military 
contract. Limited quantities of the new 
unit will be available in a few months, 
GE says, with mass production sched- 
uled for this fall. 

Although GE released no official per- 
formance data on the new device, a 
performance curve, presumably for the 
circuit under demonstration, drawn on 
the display backboard showed a total 
variation of power gain of less than 
20% over a temperature range of — 50C 
to 100C. 

► Cooling Transistors— Dr. L. D. Arm- 
strong of RCA described two new tech- 
niques which his company has de- 
veloped to improve a transistor’s in- 
ternal heat dissipation, enabling it to 
operate at higher power levels. 

• One method is to encase a non- 
capsulated transistor element in a tiny 
metal tank which has been filled with 
a cooling liquid. The liquid, which must 
have good dielectric properties and a 
high boiling point, circulates within 
the tank and transfers heat from the 
transistor element to the metal tank 
and then to the surrounding air. 

• The other technique Dr. Armstrong 
described rails for putting the ger- 
manium element in a small metal case 
to which external cooling fins are at- 
tached. Internal heat is conducted 
from the wafer to the metal case 
through a solder connection and, in 
turn, radiated from the cooling fins. 

Using these techniques, RCA says, 
transistors normally rated at about 0.05 
watt can be operated at one watt with- 
out deterioration. If air and water is 
circulated around the metal case, units 
can be operated at up to three watts, 
RCA tests show. 

► Hybrid Transistor— Dr. I. A. Lesk of 
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FABs 

new 

versatile 

l'motor 


MODEL NO. D21UHM (ACTUAL SIZE) 

Another outstanding EAD contribution to the minia- 
turization program is this extremely small, precision 
motor. Engineered for long life and high efficiency, it 
is especially designed for operation in confined areas 
where minimum size and weight is essential. 

Units are available in this small frame size for 400 
cycle or variable frequency operation, with 400 cycle 
power ratings ranging up to approximately 1/100 H.P. 
Modifications include high ambient and high altitude 
versions as well as servo, synchronous and gear motors. 1 

400 CYCLE OPERATING CHARACTERISTICS 


/Astew Ant Devices, /nc. 


585 DEAN ST„ BROOKLYN 17, NEW YORK 





Continental is ready 
to work with more 
aircraft manufacturers 

Call on Continental for a good job fast on large and small aircraft 
parts of all kinds. We offer the services of an experienced engineer- 
ing staff and over 2,000 technicians and skilled mechanics, working 
in a complete, self-contained aircraft plant with 225,000 square feet 
of manufacturing space. 

Continental's aircraft experience dates from World War II. Equip- 
ment in our Coffeyville, Kans. plant is the newest and most efficient 
—90% of it is only one year old. We’re ready to work with you NOW. 
For intelligent cooperation and on-time delivery, call on Continental. 



CURRENTLY MANUFACTURING SUCH COMPONENTS AS: 

pilot seals hydraulic jacks bomb rack kils 

inboard, outboard flaps landing gear doors elevators 

Write, wire or telephone 
J. B. Jack, Soles Manager, Defense Contracts 

CONTINENTAL (f CAN COMPANY 


Continental Can Building. 100 E. 42nd St.. New York 17 



GE described a germanium diode with 
a double base which exhibits useful con- 
trol characteristics if proper biasing is 
applied to the p-n junction. 

Dr. Lesk described a saw-tooth gen- 
erator constructed with a double-based 
diode which exhibited very linear 
characteristics from a few cycles per 
minute to several kilocycles per second. 
► Analyzing Transistor Failures— The 
performance of up to 50% of certain 
types of early point-contact transistors 
had deteriorated beyond acceptable 
limits by the time they were put to use. 
Dr. R. M. Ryder of Bell Labs said. He 
described studies aimed at tracking 
down the cause of failure and shelf-life 
aging (Avwrinv Week Nov. 24, 1952, 

p. 18). 

Bell Lab analysis showed that mois- 
ture seeping through the plastic en- 
capsulation was responsible both for 
slow deterioration and "sudden death” 
types of failure, Dr. Ryder said. 

Sudden failures were caused by mois- 
ture warping the cat's whisker support. 
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the 
sky 


Dauntless balloonists rode baskets high in 
the air during the Civil War, sending down 
reports on enemy camps and activities. This 
small corps, courageous but unsung, were the 
forerunners of our air force whose wings 
today stretch 'round the world. 


Ever since the birth of the aircraft industry, 
Ostuco Tubing has been specified for fuel 
lines, landing gear, engine mounts, and other 
applications. Ostuco has long been recognized 
for its uniform high quality, strength-with- 
out-weight, ease of machining, and exactness 
in forming and fabricating. 


To meet your own requirements to your cor 
plete satisfaction, specify Ostuco. Contac 
your nearest Ostuco Sales Office or write us 
for a new informative catalog, “Ostuco Tub- 
ing,” and our latest A-2 Handbook. 
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Increased reliability 
of mechanical parts 
such as compressors' 


Westinghouse early recognized the need for extra reliability oi 
compressor stationary diaphragms. Today, Westinghouse stands 
first for their contribution in stationary or stator blade design and 
construction. How well they have developed a thoroughly depend- 
able shrouded steel stationary blading on the compressor is 
dramatically demonstrated by Banshee performance over Korea. 
For the fact is . . . there has not been a single operational loss ol 
the Banshee (with Westinghouse J-34 turbojet engines) because 
of stator blade damage. Breakage at this point would be serious 
of course, ripping out all the other blades in the compressor. 
Westinghouse construction avoids a complete break, the blades 
may bend if hit, but won’t tear out . . . both ends hold tight tc 
the shroud. 

Lighter, more durable jet engines, like the powerful, new J-4C 
which recently passed the Defense Department’s grueling 150-houi 
qualification test, will aid our country’s defense. Though othei 
jet aircraft problems remain to be solved, Westinghouse axial-flow 
design, proved over Korea, points the way to the solution ol 
future jet fighter and transport problems. 

Westinghouse is investing millions of dollars and man-hours 
to help build American jet-propulsion leadership. Jet engines arc 
produced at South Philadelphia and Kansas City plants b) 
Westinghouse, America's Jet Engine Pioneer. j-91002-A 



THE SCOPE OF WESTINGHOUSE IN AVIATION 


Basic aircraft systems 

Turbojet Engines, Fire Control, 

Radar, Autopilots, Communication 
Equipment and Electrical Systems. 

Wind Tunnels, Airport Lighting, 
Industrial Plant Apparatus. 


T ransformers, Rectifiers, Instruments, 
Gyro-motors, Temperature Control 
Panels, Generating Equipment and 
System Control, Circuit Breakers, 
Contactors, Motors, Actuators and 
Hoists, Electronic Tubes, Magamps®, 
Micarta®. 


YOU CAN BE SURE. ..IF ITS 


Westinghouse 

’^l|glP r 




OK 

carbide 


make short work of taper-milling chrome-moly prop blades 
for B-36 Bombers at Curtiss-Wright Caldwell plant 


Here is a good example of how progressive management 
speeds up heavy milling operations with carbide cutters. 
The machine is a high powered planer-type miller with 
mechanical feed and magnetic chuck. The cutter is a 
heavy duty OK 8600 dual adjustable carbide face mill. 
Work pieces are tough chrome-molybdenum steel 25" x 
123" x .800" for C-W hollow propeller blades for famous 
B-36 Intercontinental Bombers. Each plate is taper milled 
for a distance of 107 inches, above and below center rib, 
the depth of cut increasing from zero to .390 inches. The 
lower half is milled on the forward stroke and the upper 
half is milled on the reverse stroke, at the rate of 23 inches 
per minute. A movie of this operation dramatically shows 


chips piling on the magnetic chuck and presto! . . . they 
drop when chuck is demagnetized. 

OK carbide milling cutters are built for solid perform- 
ances like this. They have the strength of simple con- 
struction — two-piece body and wedge-shape blades. Mat- 
ing serrations insure blade security and provide for blade 
advancement to compensate for wear. No locks, wedges or 
screws weaken or mar the streamline design. With more 
beef in the body, OK cutters can better stand the terrific 
pressures of modem high speed milling. 

If you have a milling problem, you should have OK 
catalog 13. An OK engineer will be glad to give the bene- 
fit of our experience over the past 50 years. 




modern milling cutters 
for modern milling machines 

THE OK TOOL COMPANY, Milford, New Hampshire 
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thereby displacing the whisker from its 
correct position, Dr. Ryder said. He 
urged complete hermetic scaling as the 
solution to transistor reliability prob- 

► Alloy Transistors— RCA’s Dr. D. A. 
Fenny described a new n-p-n type tran- 
sistor made with an alloying process in 
which the alloy contains the donor im- 
purity necessary for transistor operation. 
(RCA had earlier applied the alloy proc- 
ess to a p-n-p type transistor.) 

Advantage of the alloying process, ac- 
cording to Dr. Jenny, is that it over- 
comes differential expansion strains be- 
tween the donor impurity element and 
the germanium normally introduced 
during cooling. The new process gives 
essentially a planar junction, producing 
transistors with power gains of over 50 
db., according to Dr. Jenny. 

The complementary characteristics 
of n-p-n and p-n-p junction transistors, 
and their application to circuits, includ- 
ing a novel audio amplifier which re- 
quires no resistors, capacitors, or output 
transformer, were described by G. C. 
Szikali of RCA in a paper entitled 
“Symmetrical Properties of Transistors 
and Their Application." 

► Transistor Measurements-Dcviccs de- 
signed to measure transistor character- 
istics were described or displayed at the 
IRE convention. The following items 
were included: 

• Alpha sweeper. This instrument, suit- 
able for use by non-technical personnel, 
displays current pin (alpha) versus 
emitter current characteristics on an 
oscilloscope. By varying collector volt- 
age, complete families of characteristic 
curves can be obtained, H. G. Folling- 
stad of Bell Telephone Labs said in 
describing the device. 

• Alphabetamcter. This device, which 
measures transistor current gain, was 
developed by the Electronic Instru- 
ments Div. of Burroughs Adding Ma- 
chine Co. and was displayed for the 
first time at the IRE convention. 

► Arinc Reports on Tube Reliability- 
Standard JAN-type tubes suffer a rea- 
sonably constant failure rate of about 
0.6% per hundred hours, excluding the 
initially high failure rate which occurs 
during the first 20 to 50 hours of use, 
E. F. Jahr of Aeronautical Radio, Inc. 
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HYDRAULIC 

PACKING 

TESTS 


0 AETCO SERV- 


perforr 


sting of hydraulic 


1. Life cycling tests 

2. Soaking tests 

3. Impulse tests 

4. Application tests 

5. Extreme temperature and 
pressure tests 

6. All tests or parts of tests 

of MIL-P-5516 

General aircraft component testing, in- 
cluding hydraulic, pneumatic, electrical 
1400 cycle AC-DCI and mechanical. 
In-Flight Testing Too! 

AIRCRAFT 
EQUIPMENT 
'• TESTING 
’• COMPANY 


BALTIMORE 31, 


‘X 


STRAIGHTEN UP 
AND BUY RIGHT! 


The COMPONENTS ll 
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CONTROL BOX of new ground position 
indicator developed for USAF by Ford In- 
strument Co. When pilot sets in wind di- 



PANEL INDICATOR gives him continn- 
ous indication of latitude and longitude. 


reported to the IRE. 

Based on limited data, new improved 
tube types (ruggedized tubes) appear 
to have only half the failure rate of 
JAN tubes, Jahr noted. 

These observations are based on the 
preliminary results of a controlled tube- 
lcliability analysis which Arinc is mak- 
ing under military contract. 

Arinc keeps a detailed record on each 
of 42,000 tubes used in special mili- 
tary equipment, from the time the tube 
is installed until it is removed for test 
or because of failure. Once removed, 
tubes are returned to Arinc in Wash- 
ington for test and examination to de- 
termine the specific cause of failure. 

Approximately 85% of the 42,000 
tubes under controlled-test are stand- 
ard JAN types; the remainder are the 
new ruggedized tube types, both mili- 
tary and Arinc. The 0.6% failure rate 
for JAN tubes is considered valid only 
out to 500 hours, Jahr cautioned, be- 
cause of insufficient data beyond that 
point at the present time. 

On the basis of present data, Arinc 
has developed a set of curves to show 
the probability of completing a mission 
depending upon the number of (JAN) 
tubes on board and the length of the 
mission (see chart, p. 49). 

For example, the curves indicate that 
an airplane whose avionic equipment 
uses a total of 500 tubes has an 80% 
probability of completing an eight-hour 
mission without tube failure. (The B-36 
reportedly uses 2.100 vacuum tubes 
and the B-47 probably has about half 
that number.) 


► Semi-Controlled Tests— Arinc is also 
conducting a larger-scale semi-controlled 
tube analysis program for the military 
in which no attempt is made to keep 
track of tube life before failure. The 
purpose of this test is to determine gen- 
eral causes of failure, a comparison of 
failure rates for different tube types, and 
the relative effects of tube environment 
on tube failures. 

All vacuum tubes removed from 
equipment at eight military' bases (three 
Air Force, two Nary, and three Army) 
and at Convair's missile plant, are 
placed in envelopes on which the main- 
tenance personnel identify the specific 
equipment, chassis, and tube socket 
from which the tube came. They also 
note on the envelope the apparent tube 
defect, estimated time in use, and any 
other available information. 

Arinc representatives at each base 
collect the envelopes daily and test the 
tubes on a Ilickok 539A, noting their 
findings. Every week a list of removed 
tubes and pertinent information on 
each is sent to Arinc headquarters in 
Washington where the data is recorded 
on IBM cards for ease of analysis. 

► Semi-Controlled Test Results— An 
Arinc analysis of 14,110 removed tubes 
in the semi-controlled program makes 
the following breakdown of cause: 

• 37% mechanical failure (such as en- 
velope defects, loose supports, defective 
filament or heater, and shorts). 

• 27% electrical failure (such as low 
mutual conductance and plate current). 

• 36% no apparent failure (in Arinc 
tests). 

Arinc analysis also showed that tubes 
used in aircraft equipment suffered ap- 
proximately twice as many mechanical 
failures and only roughly half as many 
electrical failures as tubes used in fixed 
installations. 

► Other Observations— The semi-con- 
trolled and controlled test programs 
have served to pinpoint shortcomings of 
some individual tube types. Examples: 

• 6AR6 tubes suffered more electrical 
failures and fewer mechanical failures 
than other tube types. 

• 832A tubes suffered four times as 
many failures due to broken glass as the 
average of all other tubes in semi-con- 
trolled tests. 

• 1641 tubes suffered a high percentage 
of failures due to fragile anode seal 
structure. 

• 6AG7, 6SN7GT, 6C4, and 12AU7 
tubes showed considerable susceptibility 
to the formation of cathode interface 
impedance. 

Jahr cited two different equipments 
which both used two 1Z2 rectifier 
tubes. One equipment suffered a total 
of twenty-five 1Z2 tube failures, whereas 
the other had none. Investigation 
showed that the manufacturer of the 
first equipment had failed to use the 
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Stung 
by the tail 
of a 
scorpion 



Jet Plane -<.om 



Stung by the tail of a scorpion 
Gravity loosens its grip 
On the hide of a hellion 
Who scorches the sky 
Through a curve of silence 
While sound is a laggard 
In the tangled air. 

The monster with open mouth 
Sucks food from runnels of light 
Washing blue space 
Through a furious gut. 

Tiptoe on the flattened world 
The watchers are asking their eyes 
If a dragon that swallows flame 
Can burrow a hole 
In the sagging roof of the morning. 

Upon a ladder of smoke 
The monster touches the zenith 
But gravity roused from its spell 
Reaches toward rafters of sunlight 
And drags the scorpion down 
To a crevice of earth. 





MAXSON ENGINEERING 

develops and produces for jet aircraft 





The W. L. MAXSON CORPORATION 

460 West 34th Street New' York 1, New' York 

Plants al Long Island City. TO. mid Old 7orge, Pennsylvania 





opment and production of high precision synchros for use in automatic con- 
trol circuits of aircraft, marine and other industrial applications. Today, 
thanks to this long experience and specialization, Eclipse-Pioneer has 
available a complete line of standard (1.431" dia. X 1.631" Ig.) and 
Pygmy (0.937" dia. X 1.278" Ig.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques have re- 
duced cost to a new low. For either present or future requirements, it will 
pay you to investigate Eclipse-Pioneer high precision at the new low cost. 
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prescribed series impedance in the plate 
circuit of the tube, Jahr said. 

Jahr also concluded from present 
data that the greatest "infant mortality” 
rate on tubes usually occurs within the 
first 20 hours and may run as high as 
15%. Preliminary indications are that 
"infant mortality” is higher in aircraft 
than in fixed installations or on ship- 
board, Jahr noted. 

He also remarked that receiving-type 
tubes have a lower failure rate tfian 
transmitting tubes. 

► Future Power Supplies— Practically all 
of the military aircraft of the future 
will generate 400-cycle a.c. as the ship’s 
primary power, although 28-v. d.c. sys- 
tems will not go out of the picture 
completely for some time yet, G. W. 
Sherman of the USAF's Wright Air 
Development Center told the IRE. 

Variable-frequency a.c. primary 
power supplies are on the way out, 
Sherman indicated, as a result of im- 
proved constant-speed drives and the 
advent of the small air-turbine alter- 

Sherman presented highlights of the 
recently adopted MIL-E-7894 spec 
which spells out military requirements 
for aircraft power generation systems. 
He warned avionics designers that in 
the future they must design equipments 
requiring more than 500 va. of a.c. 
power to operate from a three-phase 
source. This is intended to provide rea- 
sonably balanced three-phase alternator 

The new spec provides for an allow- 
able frequency range of 380-to-420 cps., 
and an allowable voltage variation of 
102 to 124v., Sherman said. Eventually, 
the military hopes to tighten the volt- 
age regulation limits to 108 to 121, but 
Sherman warned equipment engineers 
not to count on these limits in present 
designs. 

► Calls for System Mock-Ups— Sherman 
called on aircraft manufacturers to con- 
struct a complete mock-up of their elec- 
trical systems prior to building a new 
airplane. He also urged avionic manu- 
facturers to test their devices with the 
same electrical power source used in 
the plane. 

(At present, many companies use 
commercial 400-cps. power supplies 
which frequently have better waveform 
and regulation than aircraft power sup- 
plies.) 

Sherman also warned avionics engi- 
neers that their equipment must be able 
to withstand short exposures to low fre- 
quency (150 cps.) power when supplied 
from an engine-driven alternator at 
such times as engine speed falls below 
the operating range of the constant- 
speed drive. 

► Space-Diversity Tests— Optimum spac- 
ing between two space-diversity system 
antennas operating in the HF band is 
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Windpipe for a peaceful H-bomb 



You can call it an H-bomb if you like. Some people do. spiral windpipe. They had some trouble through tube 

Technicallv, it is a hydrogenation bomb or, simplv, a super- breakage but that was before they tried Superior 304 

pressure vessel. Uses for it are legion but not warlike. Cold-drawn Seamless Stainless Steel Tubing. Superior 

Researchers in rubber, plastics, pharmaceuticals, pelro- gives them just the flexibility and fatigue strength needed 

leum.and solvents pilot their hydrogenation.oxo-reaclion, for cyclic operation, plus chemical resistance and burst 

polymerization and other jaw-breaker problems in its pressure to spare. Spirals of Superior 304 are easier to 

gizzard— under high pressure. bend, last longer. And American Instrument reports 

To speed-up chemical reactions, the vessel is rocked them dimensionally uniform, smooth and free from 

38 times a minute. Pressurizing a sec-sawing chamber is surface imperfections. 

in itself a neat trick: when pressures of the order of If you haven't found small tubing in the analysis, size, 
60,000 p.s.i. are required you might become discouraged and finish you want, or if you think there’s little differ- 
or concerned. cnee in tubing or tubing experience, Superior invites 

American Instrument Company, Inc., maker of Super- your inquiry. Superior Tube Company, 2040 Cermantown 
pressure equipment, introduces the pressure through a Avenue, Norristown, Pennsylvania. 



Los Angeles 22, Calif. UNderhill 0-1331 Certain analyses (.035” max. wall) up 
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TO MEET YOUR AIRCRAFT PRODUCTION DEMANDS 



IT WILL PAY YOU 


TO INVESTIGATE A 


QuicS Qumek 

ALUMINUM 


//Mr r#£4r/A/G 

FURNACE 

Specially Engineered to 
handle production problems 


OVEN COMPANY 


Is your production schedule suffering be- 
cause of inadequate aluminum heat treat- 
ing equipment? You can eliminate this bottle- 
neck with a specially engineered DESPATCH 
bottom-entry, quick-quench Furnace for the 
solution heat treating of aluminum and alum- 
inum alloy shapes. Many leading aircraft plants 
report more production, better quality and low- 
er costs since installing modern DESPATCH 

These DESPATCH Furnaces are completely 
automatic, are electrically heated, recirculating 
type designed to operate at temperatures from 
350 to 1250° F. They are capable of tempera- 
ture uniformity within limits of plus or minus 
5° F. From work chamber to completion of 
quench is accomplished in considerably less 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 




CONTROL in tha skies 

Tracking and destroying enemy aircraft flying 
miles away and miles high calls for ultra-precise, 
complex electronic and electro-mechanical controls. 

For over sixty years. The Bristol Company has 
been building precision equipment, serving both in- 
dustry and the Armed Forces. Bristol’s facilities for 
design, engineering and production of control com- 
ponents and devices for aircraft and guided missiles 
are unexcelled. 

Call on Bristol to help you with your control prob- 
lems. The Bristol Company, 130 Bristol Road, Water- 
bury 20, Connecticut. 3.7a 



Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American off ers these extra benefits, too. 
North American Extras— 

Salaries commensurate with ability and 
experience • Paid vacations • A grow- 
ing organization • Complete em- 
ployee service program • Cost of liv- 
ing bonuses • Six paid holidays a year 
• Finest facilities and equipment • 
Excellent opportunities for advance- 

family plan • Paid sick leave • Trans- 
portation and moving allowances • 
Educational refund program • Low- 
cost group health (including family) 
and accident and life insurance • A 
company 24 years young. 

Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 



t b evbwv?L -- — - 
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BRISTOL 


NORTH AMERICAN 
AVIATION, INC. 

Dept. 10, Engineering Personnel Office 
Los Angeles Intornotionol Airport 
lot Angeles 45, Calif.,- Columbus 16, Ohla 


FINE PRECIS!' 


RUMENTS FOR OVER 60 YEARS 


radar scope to snow airplane position 
relative to the destination. 

Dennis emphasized that the AN/ 
APA-5S computer is highly subminia- 
turized, with 75 of its 85 tubes being 
of the subminiature variety. He also 
noted that there had been no submin 
tube failures in almost 1,000 hours of 
computer operation. 

► Novel Avionic Exhibit— Judging from 
the crowds surrounding the Westing- 
house Electric Co. booth at the con- 
vention, its plywood "rocket intercep- 
tor” was one of the most novel displays 
in the Grand Central Palace. The 
stubby plywood plane was outfitted 
with a much-simplified, non-classified 
version of the Westinghouse radar fire 
control system now seeing use in Korea 
on the Douglas F3D Skyknight. 

Visitors had the opportunity to test 
their shooting eye by maneuvering the 
airplane controls to keep a target blip 
centered in a radar scope. When the 
operator squeezed a trigger he scored 
hits only if the blip was centered on 
the radar scope. Outside a small total- 
izing device added up the hits scored. 

► Convention Record— All available 
technical papers presented at the 1953 
IRE convention will be published soon 
in a new publication called the "1953 
Convention Record.” The Record will 
be divided into ten parts, with each part 
devoted to one general subject, i.e. 
Radar & Telemetry, Antennas & Com- 
munications. 

Members of IRE professional groups 
will receive free a copy of that part of 
the Convention Record pertaining to 
their group’s activities. Other parts of 
the Convention Record may be pur- 
chased at a nominal charge. 

Details and prices can be obtained 
by writing the Institute of Radio Engi- 
neers, 1 East 79th St., New York 21, 
N. Y. 



NEW LIMA ILS 


"Most modem instillment landing system in 
Latin America,” is what Panagra calls its 
new ILS, recently commissioned at the 
Lima, Peru, airport. Localizer beam for new 
ILS is generated by this antenna array which 
was installed under contract with Corpac 
(Peruvian Airport and Commercial Aviation 
Corp.). New ILS will reduce minimums to 
200-ft. ceiling with one-half-mile visibility. 



responsibility 

In Cooper aircraft fasteners, 
final inspection quality 
is the result of continuous 
quality control through many steps, 
all of which are performed 
by Cooper in one unbroken 
cycle of responsibility. 




t Cooper facilities 

include heat treating and plating 
as well as metallurgical 
research and analysis. 

From designing to packaging 
Cooper is equipped to do it all 
and is constantly striving 
to do it better. 
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Thread Inserts Protect New Jets 

use of ‘soft’ light metals such as aluminum 
lesium opens way for Heli-Coil applications. 



firm’s director of project engineering. 
Heli-Coils are used on the Nike, de- 
stem Elec- 
tric and manufactured by the E 
Aircraft C ” 


important 

structures, and saving 
money. Tapped thre; 
and plastics have be 
detail to designers a 



signed and developed by Western Elec- 
tric and manufactured by the Douglas 
Aircraft Co. Wolfe said the inserts are 
used to facilitate the periodic n 
and re-installation of ei 
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arc being conducted with Hcli-Coil- 


1 aluminum nuts in the wing 
and empennage of Boeing’s speedy B-47 
Stratojet bomber. If successful, such 
an installation will reportedly mean 
considerable weight savings for the air- 
frame (Aviation Week Mar. 30, p. 
ID- 

Because of the ai 
turers’ trend to put m< 
planes by using large 
trusions of soft metals laiuunui 
magnesium) in place of built-u 




$16.20 per 140- 

bush ings^ wfrt? 1 Hel?Co ™ P i^merts . S 
the company’s^ jKfien^e 


four to five times in the 
the J47. In the forward frame 
: number of inserts has climbed 
om approximately 50 to 306. 

• Allison increased the number of Heli- 
Coils from a total of 61 in the J35-A-27 
to 193 units in the J35-A-35. 

• Another major axial-flow turbojet en- 
gine can save $17.44 per engine ($8.98 
in material savings plus 58.46 labor sav- 

eli-Coils instead of 


This : 


55 


Weight saving adds up to five pounds. 
Cost saving for the entire engine would 
be $200, Heli-Coil says. 

► Missiles Too— Heli-Coil inserts are 
proving useful on guided missiles too, 
according to Paul E. Wolfe, who is the 


ASSETS i 

Coils in plug openings: 

• Weight and space required for alumi- 
num-bronze solid inserts were saved. 

longing plug life and reducing detona- 

• Cementing of plugs in their holes 
through high heat and carbon deposits 
was eliminated because smooth insert 
threads allowed plugs to be removed 
and replaced several times. 

► What It Is— Heli-Coil inserts are 
“precision-formed coils of stainless steel 
or phosphor bronze which fit between 
the tapped female thread and the screw 
thread of the stud or bolt.” Stainless 
steel meets Aircraft Material Specifica- 
tion 7245A and phosphor bronze meets 
AMS 7247A. 

The steel inserts are made of 18-8 
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ENGINEERS 

AND 

SCIENTISTS 

ing long-range pc 
rop Aircraft, Inc. 

nities 
company’s t 


portunities now exist to join the 
company’s engineering and scien- 
tific staff. If qualifiec . 
select important development 


lifiea, you may 
important developmental 
or equally vital product! 


Qualified engineers and scientists 
who wish to locate permanently 
in Southern California are invited 
to write for further information 
regarding these interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 


Address correspondence to 




Heli-Coil Saving Study* 

JET ENGINE GEAR BOX HOUSIN 
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Series" Unified r i-hrrad Series, stra 
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elusions reached by the airframe manu- 
facturer, who conducted a threaded in- 
sert survey comparing Heli-Coil to 
three other types of inserts were: 

Sl§Mi 


• Lightest in weight of the four inserts. 

• Material cost of Heli-Coil inserts was 

► What It Does— Heli-Coil er_ 
told Aviation Week that the Inserts 
offer these advantages to the design en- 

• Weight and space saving. Smaller boss 
diameters, smaller, shorter and fewer 
cap screws, smaller flanges all mean 
smaller, lighter forgings or extrusions. 
Cost and weight of bushings is greatly 

• Wear saving. Extra hard, stainless 
rosion, seizure or clectrolysfs 'behveen 

• Money saving. Because Heli-Coil in- 
serts arc considerably harder than the 



Northrop Aircraft's forward-looking seven-year research 

in the field of guided missiles has now resulted 
in actual production for the U. S. defense effort. 

This advanced weapon to protect free people is 
prime development of the inventive and productive 

talents joined in the Northrop organization. 


NORTHROP AIRCRAFT, INC. 

Pioneer Builders of Night and All Weather Fighters j*i» 





cap screw that suffers, not the insert. 
So cap screw, whose cost is negligible, 
is replaced, not the insert assembly. 

Example of this saving involves Boe- 
ing B-47 Stratojet’s fuel cell fittings. 
Originally fitted with dome nut-type 
solid bushings with an ultimate tensile 
strength of 80,000-90,000 psi., the $20 
fittings must be scrapped if bushings are 
damaged by the tougher cap screws, ac- 
cording to Hcli-Coil engineers. If the 
fittings are equipped with H-C inserts, 
their 180,000-psi. tensile strength pre- 
vents such damage and resultant junking 
of the fitting. 

The project is under consideration by 
Boeing and U. S. Rubber Co. 

► Smooth Finish— Hcli-Coil engineers 


stressed the smooth, almost glassy-like 
surface of their inserts. The 8-15 micro- 
inch finish put on Heli-Coil inserts 
means these advantages, according to 
company engineers: 

• Less seizure due to excessive heat or 
carbon deposits is likely to occur. 

• Greater tightness. Gliding action pro- 
vided to bolt or screw means less torque 
dissipation because of thread drag. Re- 
sult is much more even distribution of 
stresses through the entire length of 
the screw instead of concentration in 
the first two or three threads. This 
gives a lleli-Coil assembly considerably 
greater strength than a conventional 
assembly, company officials say. Heli- 
Coil engineers cite this example of the 



increased clamping effect due to Heli- 
Coil smoothness: 

In a standard female threaded as- 
sembly requiring HO in./lb. torque, 70- 
80 in./lb. is dissipated due to thread 
drag, leaving only 60-70 in./lb. for 
clamping effect. Standard AN cap 
screws are finished to 30-50 micro- 
inches. In a Heli-Coil-cquippcd female 
threaded assembly requiring the same 
HO in./lb., only 5-10 in./lb. is lost 
through thread drag, leaving 130-135 
in./lb. for clamping effect. This is 
without imposing additional stresses on 
cap screw or stud, Heli-Coil says. 

► In Service— Important advantage of 
Heli-Coil insert-equipped accessories is 
that they may be disassembled and 
reassembled many times without dam- 
age to the female threads, the company 
says. Even if the insert’s threads arc 
damaged, it may be removed and re- 
placed in a matter of minutes by the 
use of simple tools provided by Heli- 
Coil. 

Such case of servicing assemblies in 
the field with a minimum of special or 
cumbersome tools is proving to be a 
boon to military and commercial users 
of the inserts, Heli-Coil says. 

► Bullseye— Company spokesmen cite 
these interests of Heli-Coil Corp. as 
“the bullseye and next two rings in our 
marketing program”: 

• Original equipment. The company 
aims to have Heli-Coil inserts incorpo- 
rated in original equipment at the de- 
sign stage. To this end, Heli-Coil en- 
gineers are prepared to make exhaustive 
and complete comparative engineering 
and cost studies showing the material 
and labor savings to be obtained from 
using Hcli-Coil inserts. 

Among other benetfis claimed arc 
those from a production angle: Prime 
designers and manufacturers can save 
themselves time and production costs 
of making bushings by substituting 
Ileli-Coils. Bushing production facil- 
ities can then be diverted to other ef- 
forts. 

• Production salvage. Heli-Coil inserts 
can be used to salvage production er- 
rors in tapping threads. Assemblies may 
quickly be salvaged by using the in- 

• After-market operation. Use of Heli- 
Coils on aircraft after they have gone 
into service is the next target. Used 
primarily on engines and accessories, 
Heh'-Coils are helpful in preventive 
maintenance and repair. 

Heli-Coil inserts are said to be par- 
ticularly useful when screws or bolts 
have to be used with such soft mate- 
rials as plastics and wood. Additional 
benefit is derived from use with 
moulded plastic, where insert is 
moulded right into the plastic form, 
eliminating all machining operations 
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How electrically- heated "NiSA" Glass 
is used in windshields of Convair- Liner 340 



P revention of ice formation, free- 
dom from fogging and frost, and 
maximum resistance to bird impact 
are designed into the windshields of 
the Convair-Liner 840 through the 
use of electrically-heated NESA- 
coated Glass. 

These sections show you how Con- 
vair engineers and Pittsburgh Plate 
Glass Company technical representa- 
tives. working together, applied 
NESA Glass to the windshields. The 
"direct-view” (DV) window on the 
pilot side is NESA. too. 

The NESA windshield consists of 
two pieces of tempered glass with a 
vinyl filler between. The inboard 
surface of the outboard glass is NESA 
coated and carries electrical current 
at relatively low resistance between 


bus bars and terminal. Heat dis- 
sipation is about 1,500 BTU/hour/ 
square foot. 

Pressure load is carried by the full- 
tempered inboard glass by trans- 
mittal through the vinyl to the out- 
board retainer ring, leaving the semi- 
tempered NESA Glass “free-float- 
ing” with as little stress as possible. 


bird resistance to the windshield. 

Pittsburgh technical representa- 
tives will be glad to assist you with 
your aircraft glass or glazing prob- 
lems. drawing upon experience 
gained in working closely with most 
of the nation's major aircraft com- 
panies. For complete information, 
write to Pittsburgh Plate Glass Com- 
pany, Room 3246.632 Fort Duquesne 
Blvd., Pittsburgh 22, Pa. 
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...seal oil in, keep abrasives out, 
at critical locations 

Toro lain the lubricants vital to its complex rotor and geat 
systems . . . and to protect bearings against the infiltration oi 
abrasives ... the new Sikorsky H05S helicopter depends on 
these positive sealing qualities of Johns-Manville Clipper Seals. 



Photograph and cross section of Type LPD 
Clipper Seal. This is just one of numerous styles 


Clipper Seals are flexible— molded of special compounds, they 
have a tough, dense heel and a soft flexible lip concentrically 
molded into one piece. 

Clipper Seals reduce friction— A specially designed garter spring 
holds the lip in tight but firm contact with the shaft. Thus a posi- 
tive seal is always maintained but shaft wear is reduced and over- 
heating is prevented. 

Clipper Seals are corrosion-resistant— The molded body is en- 
tirely non-metallic, is therefore unaffected by electrolysis anti 
most forms of corrosion. And the garter spring is available ir 
various corrosion-resistant metals. 

Clipper Seals are versatile— They can be furnished in flange sec- 
tions of varying widths to fit practically any cavity. Various li| 
designs are available . . . and various lip compounds providt 
the proper hardness for temperatures from — 65F to +450F 

To find out more about Clipper Seals and their application 
to your particular sealing problems, write Johns-Manville, Box 
60, N. Y. 16, N. Y. In Canada, 199 Bay St., Toronto 1, Ontario. 



Johns-Manville 



such as drilling and tapping. 

► The Future— Heli-Coil inserts started 
as Aero-Thread inserts, invented by 
Harold Caminez, an aeronautical engi- 
neer. Distinguished by a pear-shaped 
cross section, Aero-Thread inserts were 
used widely during World War II. 
Special shape proved to be a handicap 
because special thread forms on cap 
screws were required. So cross section 
was changed to diamond shape to ac- 
cept conventional male threads and 
name was changed to Heli-Coil. 

Heli-Coil Corp. moved in mid-1951 
to Danbury, where it built a plant 
of 35,000 sq. ft. area. But increasing 
business has compelled the company to 
add 15,000 ft. more space, nearing com- 
pletion and already partly occupied. 

Original company had six employes 
and produced $50,000 worth of prod- 
ucts in its first year. In 1952, the com- 
pany employed 123 in the shop, 84 
office personnel and 75 engineering 
representatives scattered throughout the 
U.S. and Canada. In the same year, 
Heli-Coil sold millions of its inserts plus 
thousands of taps, tools and gages. 



Optical Tooling Scope 

The Optoplane, a telescopic transit 
designed expressly for jig and fixture 
location and alignment in assembly 
plants, has been developed by W. & 
L. E. Gurley. Accessories such as this 
for speedy optical tooling are becoming 
an increasingly familiar sight on air- 
craft production lines. 

This unit was developed with the 
help of aircraft tooling engineers, ac- 
cording to the firm, and permits jig 
alignment and coordination within a 
few thousandths of an inch. It estab- 
lishes the horizontal and vertical planes 
required to locate jigs for sectional as- 
sembly operations. 

The Optoplane's telescope is the 
erecting type with a 1.31-in. aperture, 
providing 22X magnification. Resolu- 
tion is 4 seconds and field of view 1.3 
degrees. It will focus to a minimum of 
3 ft. 

W. & L. E. Gurley, Troy, N. Y. 



GREER LUBE PUMP TEST STAND supplies oil under rigid control condi- 
tions of temperature, flows to 10 gpm, pressures to 28 psi, and pump shaft 
speeds to 5000 rpm. It accurately checks the main oil pump assembly of the 
J-65 turbojet engine for the Wright Aeronautical Division, Curtiss-Wright Corp. 

Greer Builds Complex Lube Pump 
Tester for Wright Aeronautical 

Precision engineered from ten pages of rigid specifications 
to accurately test main oil pump assembly of 1-65 turbojet engine 



Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 
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NEW AVIATION PRODUCTS 



COMPONENTS of Gavco's prototype low-frequency automatic direction finder include 
twin-loop antenna (right). Production ADF is to weigh about 30 lb. 


Static Doesn’t Bother New ADF 

T’vrn-loo’t r.~’ — n r-' FVs rnit <o use low-frequency’s 
long range with no sacrifice in homing accuracy. 


By Scott H. Reiniger 

A low-frequency automatic direction 
finder (ADF) for airline transports and 
smaller craft, designed to overcome 
static problems associated with LF 
equipment and linc-of-sight limitations 
of VHF sets, is being readied for pro- 
duction by Gavco Corp., a subsidiary 
of General Aviation Corp. 

The 100-1,000-kc. equipment is un- 
dergoing evaluation tests at the Signal 
Corp.’s Army Aviation Center at Mon- 
mouth County Airport, N. J., and a 
prototype is to be exhibited at the Avi- 
ation I rade Show slated for June 9-1 1 
at the Hotel Statler, New York. It also 
is scheduled for service trials by a major 
overseas airline. 

Production units arc expected to 
weigh about 30 lb.— light enough for 
small Army "Jeep” planes— and to be 
priced competitively with other airline 
ADFs. 

► New Double Loop— A patented “dou- 
ble-loop” antenna (not found in other 
sets) and a new sensing antenna ar- 
rangement are said to make this ADF 
virtually static-free, enabling it to home 
consistently with an accuracy of one 
degree, Gavco says. 

Comparison tests in extremely rough 
weather show the equipment can hold 
to a suitable homing indication where 
other LFs provide no usable indication 
at all, Gavco reports. Its advantage over 
VHF equipment lies in its capacity to 
utilize the low-flying and long-range 
features of low-freouency transmission, 
while retaining high dependability and 
an accuracy at least as great as that of 


shorter-range VHF, in the company's 
view. This makes it applicable to air- 
line use, especially so in overseas opera- 
tions where LF has a greater reach from 
shore than VHF. 

Principles embodied in the set are in- 
tended to overcome LF shortcomings at 
their source, not simply alleviate tTiem 
by better shielding and other piece- 
meal measures, Gavco says. The com- 
pany thinks the design approach re- 
flected in the set will help blow new 
life into LF radio navigation, now out- 
paced by VHF. 

The development is timely, as air- 
lines have been exhibiting a somewhat 
renewed interest in LF lately, the com- 
pany notes. 

The big difference between this ADF 
and others is the use of the double- or 
crossed-loop antenna; the single-loop is 
the system commonly used. 

Instead of rotating’ the loop to a null 



(no signal) point for homing, the 
Gavco system drives its twin loops to a 
point of nearly maximum signal 
strength, where static is' most easily 
overcome. 

► Avoiding the Dilemma— The dilemma 
of the single loop, as Gavco expresses 
it, is that the point of strongest signal 
covers too great an area directionally 
to be used for pinpointing with suffi- 
cient accuracy an LF range station, 
while the point of no signal (null) pro- 
vides a closer indication, but can be 
most easily confused by static. 

The twin loop neatly circumvents 
these problems, Gavco says. It rejects 
both the use of the null point and the 
point of strongest signal for homing, 
but operates in the general area of 
strong signal, to overcome static prob- 
lems. It seeks for a point where the 
signal to each of the loops is equal. 

The loops are mounted perpendicu- 
lar to each other, on the same shaft, 
driven by a brushless servo motor. Sig- 
nals from the range station are picked 
up equally by each antenna when the 
direction of the incoming signals bi- 
sects the 90-dcg. angle between the 
loops. A line intersecting this 90-deg. 
angle points straight to the station. 

The arm of each loop is displaced 
45 deg. from this homing point and re- 
ceives a signal 70.7% of maximum. 
Any movement of the antenna from 
this point upsets the balance, causing 
one loop to pick up more signal, the 
other less. 

► Better Because . . .—Among reasons 
given by Gavco for greater accuracy 
and dependability of the twin-loop, 
70.7% signal strength arrangement: 

• Stronger signal more easily overcomes 
static. 

• Angular sensitivity is great at 70.7% 
of signal strength. A given movement 
of the loop at this point produces a 
greater voltage change than at peak sig- 
nal strength. A characteristic loop phase 
nattem curve slopes more sharply in 
the 70.7% area than at the peak of 
the curve. 

• Twin loops magnify displacement 
from homing point. As one loop moves 
closer to the peak and increases voltage 
output to its circuit, the other moves 
farther away and reduces its output, 
widening the voltage gap. Thus, the 
system voltage change is the sum of the 
total of the changes in each of the loop 
circuits. Difference in loop outputs can 
be seen on twin needles of a cross- 
pointer indicator which must have equal 
inputs to cross each other at the center- 

The Gavco system depends on am- 
plitude comparison, rather than phase 
reversal, for homing. The loop drive 
motor stops when the voltage difference 

► Sensing Antenna— Another major de- 
parture in this ADF is momentary in- 
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Better Products 


Thru Better Design 
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Mdi/lhe/ MICRO SusifeL 



that opens the heavy door at the touch of your hand. One of 
the largest makers of these door-opening devices for railroad 
cars, buses and street cars took advantage of MICRO’S abil- 
ity to provide small packaged switch assemblies to perform 
this function. These assemblies eliminated difficult mainte- 
nance problems, were easily replaced . . . and opened the 

There's a new dictating machine in the market so small that 
it can be carried in the hand and fits into a brief case. Use of 
two ultra-small MICRO "subminiature" switches contributed 
in large measure to the small size and high efficiency of this 
machine. Hardly longer than a dime and weighing but 1/ISth 
of an ounce, they give the long-life, trouble-free performance 
such a product must have. 


T HE dreams now taking form in the minds of research 
scientists will become the realities of tomorrow. 

Who would have realized that the study of cosmic rays would 
bring about the Atomic Age? Only a few years ago, skeptics 
ridiculed the prediction of supersonic speeds. In the last 
election, people were amazed at the accuracy and speed of 
electronic calculators. 

MICRO switches have always been a part of the atomic pro- 
gram. Supersonic planes are replete with MICRO switches. 
They are important components of many amazing electronic 

What fantastic things are yet to come? 

Every day sees new designs made possible by the versatile 
characteristics of the MICRO switch. Every day sees redesigns, 
too, that make good products even better by use of these 
small but dependable switches. 

These few brief case histories indicate the degree to which 
design engineers are convinced that the “use of a MICRO 
switch is a principle of good design.” 


When you stroll to the diner from your seat on a modem 
streamlined train, more often than not it is a MICRO switch 


MICRO even gives self-control to textile thread. When the 
bobbin needs refilling on the loom of a well-known manufac- 
turer of textile machinery, a MICRO switch signals the opera- 
tor in time to avoid thread breakage. This gives a reliability 
and continuity to loom operation never possible to obtain by 
mechanical means. The result— better production— smoother 
operation and happier customers. 


More and more evidence piles up that “better products thru 
better design” can be a reality when design engineers become 
aware that “the use of a MICRO switch is a principle of 
good design.” 

MICRO 

MAKERS OF PRECISION SWITCHES 
FREEPORT. ILLINOIS 


A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 




stead of continuous use of a sensing 
antenna in conjunction with the loops. 
This continuous antenna is a weak link 
in conventional LF sets, Gavco says, 
as it constantly introduces static into 
the system when static conditions pre- 
vail. By hooking in the sensing antenna 
only briefly, static is introduced only 
briefly. And even this momentary dis- 
turbance tends to be canceled out in 
the dual circuitry, according to the 

The ^ sense antenna determines 
whether the range station is ahead of or 
behind the plane. It does this by intro- 
ducing a temporary imbalance in the 
normally equal voltage in the twin cir- 


cuits (when set is homed) which actu- 
ates a relay. This switches the radio 
compass to the reciprocal of the bearing 
when the plane is flying “from” the sta- 

Thc temporary voltage imbalance, sig- 
nifying a change in the “to-from” 
status, is accomplished through the RF 
phase and reverse polarity arrangement 
of the loops in an interplay with the 
sensing antenna. Radio frequency of 
one loop is always opposite in phase to 
the other, one loop supplying plus volt- 
age, the other minus, alternately. Fur- 
ther, the loops change polarity when 
their positions change in relation to the 
range station. 



Alloy and stainless steels for aircraft production 
r maintenance requirements are immediately 
available from your nearby Ryerson Plant. 

Our stocks currently include aircraft quality 
bars, sheets and strip in over 400 sizes, finishes 
and conditions. Also more than 300 types, 
shapes and sizes of aircraft quality stainless. So 
for quick steel shipment — aircraft or standard 
analysis . . . 


/Vf RYERSON 

JOSEPH T. RYERSON S SON. INC. PLANTS AT, NEW YORK . BOSTON . MU 


, NEW YORK . BOSTON . PHILAORPHIA 
CLEVELAND • DETROIT . PITTSBURGH . BUPFALO . CHICAGO 
ANGELES . SAN FRANCISCO • SPOKANE • S ' 


The sense antenna provides a con- 
stant reference phase for the loops. It 
is the movement of the loop and change 
in its position relative to the range 
station that alters the relationship in 
phase and polarity between it and the 
sense antenna. Tlius, the sense an- 
tenna, to supply “to" or “from” infor- 
mation, upsets the circuit balance, add- 
ing voltage to one loop and subtracting 
from the other, and vice versa, depend- 
ing on their phase and polarity. 

The twin-loop circuits, always oppo- 
site in RF phase, tie into a single bal- 
ancing circuit, and if voltages are equal 
they cancel each other at this point, 
creating a balanced condition to indi- 
cate loops are homed. 

This also is true of static to which 
both loops are equally exposed. As 
static voltage is equal in both loop 
circuits it tends to cancel out at the 
balance circuit. This feature is exclu- 
sive with the Gavco set, the company 

► Set Components-In addition to the 
antenna, the prototype equipment, 
subject to miniaturization, consists of a 
dual ADF receiver and a common os- 
cillator in one housing, a control box 
incorporating all automatic controls, the 
radio compass, crosspointer indicator 
and pilot’s switch panel. 

'Hie switch panel permits range sta- 
tion selection, manual left-right opera- 
tion of the loops, a manual checkout 
of sense and balance circuits, and in- 
cludes sense antenna and power 
switches. 

The crosspointer indicator, in addi- 
tion to providing a continual check on 
accuracy of the radio compass, provides 
the sensing indication required when 
operating the loops manually. It also 
indicates when plane is flying through 
the cone of silence and indicates night 
effects on radio signals. 

► Twin Loop Not New— The twin-loop 
antenna is not a recent development. 
What is new is its application in a di- 
rection finder that is completely auto- 
matic, Gavco says. 

The basic unit was developed in 1933 
by E. J. Simon Radio Navigational In- 
strument Co., and was first flight tested 
in 1934 as part of a manually operated 
system. Later, it could be found in 
regular service on a Martin flying boat 
used by Pan American in trans-Atlantic 
service! and on DC-2s. Around 1938, 
it was carried on a craft which flew 
around the world. 

An advantage cited for the set is that 
the principles it employs have been 
tried and proven in service. 

In a statement for Aviation Week, 
Dr. Lee De Forest, inventor of the 
triode vacuum tube, and one of the 
world’s leaders in radio development, 
said he believes “the twin-loop, dou- 
ble-channel principle of direction find- 
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ing ... is still the most dependable 
system on LF." 

Harry Ashe, veteran pilot and avia- 
tion writer, now chief pilot for the Max 
C. Fleischmann Foundation, Reno, 
Nev., gives this account of his experi- 
ences with the early manual twin-loop 
direction finder: “When all other (LF) 
radio equipment failed to function be- 
cause of severe precipitation static and 
icing, your system (Gavco’s) continued 
to operate reliably.” 

Across the board emphasis on VHF 
after World War II, and slowness in 
adapting the twin-loop to an automatic 
system caused the two-channel system 
to be temporarily eclipsed, Gavco offi- 
cials say. 

An automatic system finally was de- 
veloped (by Airlectron, Inc., headed by 
J. R. Schoenbaum, in collaboration with 
E. J. Simon, inventor of the original 
set). But this set was lost when Amer- 
ican Airlines’ research plane, the Alpha, 
crashed into Flushing Bay near La- 
Guardia Field in 1947. Further work 
was virtually halted until recently, when 
Gavco purchased patent rights to the 
unit and took on Schoenbaum as chief 
engineer to continue direction of the 
program. 

Gavco Corp.’s address is 540 E. 80th 
St., New York 21, N. Y. 



Runway Picture 

A hand-adjustable flight card that 
graphically shows the private pilot his 
position in relation to the runway in a 
presentation similar to that provided by 
costly navigation instruments in larger 
planes is being marketed by Flight Aids, 
Waltham, Mass. 

Unlike intricate navigational aids in 
transports, with this one-dollar device 
the pilot must supply the heading in- 
formation. The card then gives him an 
actual picture of his position. 

Features of the circular Tele-Runway 
card are a black strip representing the 
runway, a 360-degree compass rose, and 
listings showing proper quadrantal flight 
altitudes in accordance with CAR 60, 
the revised VFR flight plan sequence 
and control tower light-gun signals. 



NewDC~6Bs 


★ on ever y deluxe flight be- 
tween Los Angeles or San Francisco 
and Portland or Seattle -Tacoma. 

★ on the direct route from 
Minneapolis -St. Paul to Los Angeles 
(only 7 hours, 20 minutes one-stop!) 

M 


WESTERN AIR UNB 

P America’s Oldest flies Americas Mewesf 
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AT CANADAIR 


At Canadair the first consideration is production: 
getting things done — that’s Canadair. 
At Canadair one quickly senses the steady tempo . . . the vigorous 
production flow . . . the sense of responsibility among the Canadair people 
and their pride of accomplishment in the finished product. 


Yes, production counts at Canadair: counts in every aspect of 
manufacturing — in purchasing . . . engineering . . . tooling and planning 
— as Canadair builds lasting quality into the planes she makes. 


CANADAIR 

LIMITED, MONTREAL, CANADA 
GENERAL DYNAMICS CORPORATION 
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MANDREL, expands hibc into grooves of . . . 


Leak-Tight Fitting 

A new fitting for tubing in sizes from 
2 to 7 inches is designed to give a leak- 
tight and vibration-proof joint at mini- 
mum cost and labor. 

Developed by Avica, the fitting re- 
quires no flaring, welding or brazing. 
Instead, the tubing is expanded by a 
special mandrel into grooves in the 
inner periphery of the fitting. This 
method avoids heat which, in the case 
of stainless steel, may change the char- 
acter of the metal and promote corro- 

Just a few steps gives a secure fit 
capable of withstanding temperature and 
vibration extremes encountered in fluid 
and gas systems, and those using cor- 
rosive agents in planes and missiles, the 
company says. The fitting is claimed 
able to resist any pressure the tubing 
itself can take. 

Non-brazing aluminum alloys such 
as 52SO tubing can be joined to 17ST 
fittings easily by this means, according 
to the firm. Or the 24ST fitting may 
be used with 52SO or 61 ST tubing. 
Fittings and tubing of non-wcldable 
grades of stainless steel may be used. 

Various methods of connection are 
provided, including AN 756 swivel 
flanges for bolting, threaded swivel nuts 
for AND 10056 joints, a variation of 
this nut which slips back out of the 
way to case installation, and plain fit- 
tings shouldered to accommodate vee- 
clamps. 

Avica Corp., Box 1090, Portsmouth, 
R. I. 



AC- DC Electrodes— Gas Welding Rods • Stable burning 

even at lower heats. Slag is clean and easily removed. Coating resists 
cracking right down to short stubs. Your choice from a complete line for 
every type of stainless welding. 


for Inert Gas Welding • Six Page-Allegheny stainless grades in 
.035", .045", and .0625' diameters. Precision thread-wound on 25-lb. 
non-returnable reels to fit popular arc welding machines. 
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to the 


ALSO ON THE MARKET 


ELECTRICAL 

ENGINEER 


or 

PHYSICIST 


with experience in 

RADAR 

or 

ELECTRONICS 


Hughes Research and Develop- 
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations. 


Here is what one of these positions offers you: 


THE COMPANY 

Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia. are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 


THE NEW OPENINGS 

The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment— also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 


THE TRAINING 

On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 

stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 


WHERE YOU WORK 

After your period of train- 
ing— at full pay— you may 
( 1 ) remain with the Labor- 
atories in Southern Califor- 

administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 


Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 


How to apply: 


HUGHES 

RESEARCH AND 

DEVELOPMENT LABORATORIES 

Scientific and Engineering Staff 
Culver City, 

Los Angeles County, California 


If you are under thirty-five 

an E.E. or Physics degree, 
write to the Laboratories, giving 
resume of your experience. 
Assurance is required lliat 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 


Floating carnage micrometer machine 
checks diametral thread elements with- 
out need of skilled operator, measures 
along center line and at right angles to 
work and permits direct reading to 

O. 0001 in.— Sheffield Corp., Dayton 1, 
Ohio. 

Self-contained lead screw unit can be 
operated on any drill press to permit 
multiple tapping of holes, even though 
tap sizes and pitch arc not the same.— 
Ettco Tool Co., Inc., 594 Johnson Ave., 
Brooklyn 7, N. Y. 

Mctalizing of ceramic materials for 
attachment of metal parts is accom- 
plished by new AV55 process. It is said 
to provide seals that stand up over a 
wide pressure range, withstand tem- 
peratures as high as 650C and surpass 
JAN thermal shock requirements.— 
Advanced Vacuum Products, Inc., 

P. O. Box 197, Southport, Conn. 

Ribbon heat tape can be wrapped 
around tubing and fittings to maintain 
liquids in water, hydraulic and rocket 
fuel systems at desired temperatures; 



airlines use it to keep water in pipes 
leading to washrooms from freezing.— 
Air Associates, Inc., Tcterboro Air 
Terminal, Teterboro, N. J. 

German Schenck balancing machine 
will detect displacements of only 
.00004 in. from center of gravity. It 
shows amount and location of dynamic 
and static unbalance in rotating parts 
(weighing from a few ounces to over 
100 tons) on wattmeter with electrical 
measuring system that uses no elec- 
tronic tubes or oscillographs— Cosa 
Corp., 405 Lexington Ave., New York, 
N. Y. 

Wet-blasting machine can be used for 
precision cleaning and finishing work 
involving small parts, such as valves, 
pistons, rods, dies, glass, plastic and 
rubber molds, and for blending differ- 
ent types of finishes on aluminum. 
Fine mesh abrasives keep dimensions to 
tolerances within .0001 in.— American 
Wheelabrator & Equipment Corp.. 
1001 S. Byrkit St., Mishawaka, Ind. 
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IET TRAIH1MG EQUIPMENT 


Here is an unparalleled opportunity for men with a College or Technical 
Institute Training and a sound background in electronic engineering. 

The training and experience provided will open up increasing 
opportunities for earnings and advancement in the fast 
approaching age of jet air transportation. 

You will work in close contact with key personnel of the U.S. Air Force 
and Naval Aviation. Your responsibilities will include supervising the 
installation and long range maintenance of highly specialized Link 
Electronic Jet Training Equipment. After three months’ special training 

at the Binghamton, N. Y. plant of Link Aviation, you will be assigned to 
a U.S. Air Force or Navy jet training base in the U.S., Europe or the Far East! 


~tka Qonnecfog (Wi boteeiLguDuMi owl skq 


Manufacturers of the famous World War II LINK TRAINER, 
now producing Electronic Jet Training Equipment 
in quantity for the U.S. Armed Services 


Immediate Openings 
are available 
ACT NOW- 
fbr a career 
with a future.! 





aircraft products 


1 Scott 
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CAB May Force Alaskan Route Mergers 



• Drastic program would 
streamline system. 

• New action aims at lower 
subsidies, better service. 

By Lee Moore 

Civil Aeronautics Board has proposed 
a drastic program to clean up the Alas- 
kan air route system by forced mergers 
and route suspensions. In two “orders 
of investigation." CAB proposes merger 
of nine intra-Alaska carriers and pur- 
chase bv Western Air Lines of two 
U. S.-Alaska lines— Pacific Northern and 
Alaska Airlines. 

Highlights of CAB's new Alaska 
program: 

• Slash the S7-milIion subsidy paid an- 
nually to Alaskan carriers but, at the 
same time, improve service. 

• Free “pilot-owner,” non-subsidized 
bush fliers, from route prohibitions that 
have made the back-country Alaskans 
severe critics of CAB. 

• Suspend competitive routes of certifi- 
cated intra-Alaska carriers, except on a 
few routes where the Board decides 
business potential can support more 

• Suspend unlimited rights previously 
granted some certificated Alaskan car- 
riers to fly anywhere in certain geo- 
graphical areas. 

• Merge Western with Pacific Northern 
and/or Alaska Airlines. CAB hopes 
this would effect an immediate cut in 
the U. S.-Alaska subsidv paid to PNA 
and Alaska from S2 million a year to 
less than $1.3 million (Pan American 
World Ainvavs’ estimated subsidy). 

• Merge 1 1 intra-Alaska carriers into 
four largely non-competitive airlines. 

• Sever intra-territory routes of Pacific 
Northern and Alaska from their trunk 
flights to the U. S. 

► CAB Power— The Board has three 
major weapons to force airline coopera- 
tion in its Alaska program: 

• Certificates expire this year for most 
carriers in the territory. 

• Subsidy grants are set by CAB. 

• Route suspension power of the Board 
has been upheld by federal courts. 

Because route suspensions are pro- 
posed as definite issues in this investi- 
gation, CAB can order suspensions im- 
mediately after conclusion of the case. 

► Carrier Positions— Here is the status 
of Alaskan carriers CAB has included 


in the merger and route suspension pro- 

• Pacific Northern. Statcs-Alaska certifi- 
cate expires Dec. 13; a CAB order gives 
PNA $818,000 subsidy for operating 
the route. The airline’s intra-Alaska 
route certificate does not expire soon, 
but Pacific Northern has been abandon- 
ing it gradually to concentrate on the 
U. S.-Alaska route. Subsidy on the in- 
tra-Alaska segments totals $416,000 a 
year, according to a CAB estimate. 

• Alaska Airlines. Statcs-Alaska route 
also expires this Dec. 13; present sub- 
sidy is approximately $1 million a year. 
The company’s most important intra- 
Alaska mail route certificate expires 
July 1. The carrier is subsidized at 
$496,000 annually. 

• Reeve Aleutian Airways. Certificate 
expired last month. CAB subsidv is 
$28,000 annually. 

• Northern Consolidated Airlines. Main 
route expires July 1. NCA is subsidized 
at an estimated $1 million a year. 

• Wien Alaska Airlines. Certificate ex- 
pires in 1956. Its route system is de- 
scribed by CAB planners as a logical 
one on which to build a unified north- 


ern Alaska system, incorporating routes 
of such other carriers as Byers Airways. 
Present Wien subsidy is $651,000 per 
annum. 

• Byers Airways. Certificate expires this 
vear; subsidy was increased recently by 
CAB from $30,000 to $46,000. 

• Cordova Air Service. Certificate has 
some mail authorizations (subsidy) ex- 
piring next vear. Latest CAB subsidy 
estimate is $317,000 annually. 

• Alaska Coastal Airlines is one of two 
Southern Alaska airlines that CAB plan- 
ners tentatively propose to leave alone. 
Annual subsidy: $279,000. 

• Ellis Airlines is the other southern 
Alaska carrier slated to continue much 
as it is now. Ellis and Coastal have 
exclusive routes on the main run be- 
tween Juneau and Ketchican and make 
use of each other’s facilities at these 
terminals. 

• Bristol Bay Airlines and Muz Air 
Service are included in the CAB investi- 
gation, but they have permanent non- 
mail pay route certificates. CAB has no 
subsidy control over the two carriers 
but hopes the threat of merger by their 
competitors will influence Bristol Bay 
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and Muz to cooperate in proposals aris- 
ing from the investigation. 

• Christensen Air Service, certificated 
non-mail carrier, recently suspended 

• Alaska Island Airlines has merged with 
Alaska Coastal. 

► U. S.-Alaska Route—' The intra-Alaska 
merger investigation is a separate case 
from the Westem-PNA-Alaska Airlines 
merger proposal, which CAB is consoli- 
dating in the "States-Alaska route rc- 

Northwcst Airlines U. S.-Alaska cer- 
tificate comes up for renewal Dec. 16 
and will be included with Pacific North- 
ern and Alaska Airlines in the case. 

CAB chief examiner Francis Brown 
is handling both investigations. 

United Air Lines is expected to in- 
tervene in the merger, proposing itself 
as an alternative to Western. Northwest 
also may propose such merger. 

CAB staff is expected to favor merger 
of PNA and Alaska with a larger airline 
on these grounds: 

• Small carriers. Pacific Northern and 
Alaska have little equipment, compli- 
cating maintenance and sendee. This 
causes high subsidv for the service ren- 
dered, but CAB officials say the records 
of PNA and Alaska are improving. 

• Tum-around route of their present 
Alaska-Scattle-Portland setup does not 
tap the major western markets. This is 
an argument for merging them with 
either Western or United. 

• Competition of Western or United 
with Pan American and Northwest 
would be greater than the present setup. 

• Western route system is one of the 
last regional trunks. CAB has favored 
expanding service of the small regionals 
through merger and interchange. 

PAA ’52 Revenues 
Top $205 Million 

Pan American World Airways reports 
all-time high gross revenues of $205.- 
243,000 for 1952, with net earnings 
$6,673,000 after federal income taxes. 

This compares with operating rev- 
enues of $188,560,000 and net income 
of $6,546,000 in the previous year. 

New highs also were achieved last 
year in revenue passenger-miles, which 
reached 1,807,000,000. and cargo ton- 
miles, which hit 51,617.000. The num- 
ber of passengers carried in 1952 in- 
creased 11% over the previous year to 
1,426,000. Average passenger trip was 
1,267 mi. In 1952 the carrier com- 
pleted 40,000 Atlantic crossings, 24,000 
trans-Pacific flights and 1,500 on around- 
the-world service. The carrier says 28% 
of all overseas travel to and from the 
continental U. S., including ship pas- 
sengers, is carried by its own planes. 

Expenditures for new equipment last 
year totaled $29.8 million. 


Viscount Service 

• BEA starts turboprops 
on scheduled flights. 

• New transports cut route 
time by 20 min. to 1 hr. 

(McGraw-Hill World News) 

London— Vickers Viscount 701s are 
cutting 20 min. to one hour from 
flight time on British European Air- 
ways routes, the first air service to use 
turboprop transports. 

Inaugurated simultaneously with the 
introduction of new tourist fares on 
virtually 95% of Europe's air routes, 
the 40- and 47-seat Viscounts are fly- 
ing BEA’s London-Rome-Athens-Istan- 
bul service five days a week. Twice- 
weekly turboprop flights to Cyprus and 
daily services in Zurich and Geneva 
are scheduled to start soon. By July, 
daily Viscount service will start to 
Copenhagen and Stockholm. 

BEA is flying five Viscounts, has 21 
more on order. Deliveries are expected 
at a rate of about two every three 
months. 

Powered by four Rolls-Royce RDa3 
Dart turboprops, the Viscounts cruise 
slightly faster than 300 mph., can 
maintain a top speed of nearly 340 
mph. Running time on BEA’s services 
will be cut from 20 min. on shorter 
runs to an hour on the London-Stock- 

► London-Rome— To find out the kind 
of service a passenger can expect in 
turboprop aircraft, Aviation Week 
flew on a proving flight to Rome. The 
929-mi. flight was made in 3 hr. 36 
min., compared to scheduled time of 
4 hr. 10 min. for conventional piston 
types. The return flight was com- 
pleted in 10 min. less time. Scheduled 
Viscount flights to Rome will be 
quoted at 3 hr. 40 min. 

There is practically no vibration 
while taxiing in a turboprop transport. 
No reciprocating parts are in the Dart 
engines, eliminating noisy warmups 
and making the takeoff procedure a 
much quieter and more comfortable 

► Soundproof Flight-In the air, noise 
over the wing and aft in the Viscount’s 
fuselage is markedly lower than any 
piston-powered types now in general 
use-but not so low as on the pure jet 
Comet. Abreast the engines, there is 
a marked increase in noise, approximat- 
ing normal Constellation or DC-6 
levels. Even here, absence of the pul- 
sating throb of a piston engine is 
noticeable. The four Dart engines 
aren’t quite synchronized, but it takes 
a sensitive ear to pick out the beats. 


The climb to cruising altitude, us- 
ually 21,000 ft., takes about half an 

On the London-to-Rome flight, a 
mildly unpleasant whine was notice- 
able when pressurization was turned 
on. On the return trip in a different 
aircraft with new sound-proofing, this 
noise was damped and the general noise 
level was reduced even further. 

Cruising at altitude is smooth but 
not up to the dramatic stillness of a 
Comet cruising at its altitude of 40,000 
ft. Lack of vibration in the Viscount 
is fairly uniform from the cockpit to 
the rear. 

► Conventional Comfort— Inside the 
fuselage on the 40-seat 701 the pas- 
senger enjoys conventional comfort 
increased bv'a better-than-average view 
from large oval windows. But in the 
47-seat tourist version, the cabin is 
quite crowded: 

• Scats are uncomfortably narrow. 

• Center aisle is cut to one-way traffic. 

One BEA official says it is too bad 

the spacious fuselage of British Euro- 
pean’s Elizabethan (dc Havilland Am- 
bassador) transport couldn’t be adapted 
to the Viscount. 

► Escape Hatch— About 50 mi. from 
Rome the pilot begins his letdown. As 
on the Comet (which starts its letdown 
200 mi. out), the two inboard engines 
are idled, introducing a mild turbine 
whine into the cabin. During the de- 
crease in altitude, passengers in window 
seats are liable to get a slight dousing 
from condensation forming around the 

Each Viscount window is designed as 
an escape hatch, affording the Viscount 
more access than any other aircraft 
now in service. Two oval panes are 
separated by a rubber gasket: a release 
mechanism and a large handle allow 
the windows to be pulled into the cabin 
in emergencies. 

► Selling Points— It takes only nine 
minutes from the start of letdown to 
the approach of the airfield. With 
52,000 lb. maximum landing weight, 
the Viscount needs 880 yd. of run- 
way. Coming into Rome's Ciampino 
Airport, the aircraft took only slightly 
more than half the runway. 

Aside from economics, advent of tur- 
boprop flight isn’t likely to diminish 
the desirability of civil jet transports 
for passenger comfort. But reduction 
of vibration by the Viscount is a big 
selling point in that it lessens travel 

iSonomic attractions of the turbo- 
prop on runs of 900 mi. and less are 
better than present-day jet operations. 
Total fuel consumed on the flight to 
Rome (929 mi.) was 1,037 gal.; 47 
passengers were carried. On a similar 
Comet flight to Rome carrying 36 pas- 
sengers, more than 1,500 gal. were 
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C-97 SIMULATOR (instmetor foreground) duplicates actual plane’s cockpit. 


Three Airlines Buy Transport Simulators 


Growing demand for electronic flight 
simulators to improve aircrew training 
and cut costs soon will bring a new 
batch of multi-million-dollar orders 
from airlines. Air Force and Navy. At 
least two major airlines are negotiating 
with the Curtiss-Wright Corp., and 
Pentagon sources indicate there will be 
an increase in the already strong em- 
phasis on military simulator training. 

In addition to numerous tactical air- 
craft simulators, orders for transport 
types are in a strong uptrend. Types 
delivered or on order, and buyers: 

• Douglas DC-6B, United Air Lines 
and Air Force. 

• Boeing 377 and C-97, Pan American 
World Airways, Civil Aeronautics Ad- 
ministration, Air Force and British 
Overseas Airways Corp. 

• De Havilland Jet Comet, BOAC. 

• Convair-Liner, United and Air Force. 

• Douglas C-124, slated for Air Force 
delivery this month. 


Eastern Air Lines and Trans World 
Airlines, Constellation and Martin 
operators, recently ordered the simpler 
Curtiss-Wright “flight duplicators,” 
navigation trainers costing about $35,- 
000 each (compared with around $750,- 
000 for a flight simulator). TWA and 
Eastern presumably have refrained from 
buying simulators because there have 
been no military orders to grease the 
way to quicker, lower-cost delivery to 
an airline. The duplicator is a modem 
version of the World War II “Link 
Trainer” of Link Aviation. 

Other airlines ordering Wright dupli- 
cators: Pan American, Air France and 
TWA. Air Force also has purchased 
duplicators. 

"Radio aid” attachments further di- 
versify uses of both simulators and gen- 
eral trainers. UAL, Eastern, PAA, 
TWA, American Airlines, Air France 
and the Air Force have bought these. 

► CAA Promotes Simulator— To en- 


courage purchases, CAA recently told 
the airlines they can use simulator time 
in lieu of about half the required in- 
flight pilot check on six-month refresher 
proficiency tests. 

CAA further conceded that DC-6B 
flight trainers could be so used for 
DC-6s and Super Constellations or 
Constellations, or vice versa. Military 
training psychologists and simulator 
manufacturers deplore any compromise 
with true simulation. 

The Doolittle Airport Commission 
and new CAA administrator Fred B. 
Lee have called flight simulators one 
of the most important developments 
for air safety improvement. In the 
simulator, an airline can train crews on 
problems and emergencies too difficult 
or dangerous for inflight practice: 

• Powcrplant failure on takeoff. 

• Engine fire. 

• Propeller reversal. 

Lee told Aviation Week the simu- 
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u tAPBLUE 

(sky that is) 


N. A. S.-334-P Close Tolerance 
Another BRILES FIRST! 

PIONEERED BY BRILES - NOW A 
STANDARD. Yes, BRILES Pioneered 
N.A.S.-334-P to fill the request for 
an absolutely flush counter sink- 
ing fastener in Hi Alloy steel ... to 
be power driven for Wing and 
other outside aircraft Construction, 
where the elimination of protru- 
sion is a prime factor. 

✓ ✓ 

Naturally, we have checked this 
screw thoroughly with comparator 
charts and protrusion gauges to 
assure you of close tolerance and 
uniformity. The strength test shows 
the item withstands 160,000 to 
180,000 P.S.I. 

We are now running this item at 
High Production, with many dash 
numbers in overrun for fast 
delivery. 

BRILES Aircraft Bolts have built a 
reputation over the years for 
strength and close tolerance . . . 
Must requirements for a "Bolt in 
the Blue." 


WE SPECIALIZE IN THE 
MFG. of Aircraft BOLTS 


Cincinnati, Chicago, D.lroit, Hartford, 
Conn., Boston, Atlanta, Go., Buffalo, 


COLD HEADED BOLTS 
3/16" to 1" Dia. 

MANUFACTURING 

BRILES 

l/IVILL J CALIFORNIA 


lator thus is especially valuable for train- 
ing on takeoff and landing. He noted 
that landings and takeoffs account for 
95% of all accidents, according to re- 
search of Ben Howard, a leading test 
pilot and design consultant. 

► High Cost— Airline orders for simu- 
lators arc slow in coming because of the 
high initial cost— nearly as much as the 
price of aircraft it imitates. But pro- 
ponents argue the long-term cost is less 
than inflight training because of: 
o Accident prevention. 

• Lower cost operation, estimated at 
S65-S70 an hour including deprecia- 
tion, compared with S200 and more 
aircraft time. 

o Revenue saving, by freeing planes 
previously devoted to training. 

►ATA Study— Airlines long have been 
considering liow to replace World War 
II Link navigation trainers as they wear 
out. After the Doolittle Commission 
urged carriers to buy simulators a year 
ago, interest stepped up in the training 
devices. Air Transport Assn.'s chief 
pilots committee set up a five-man 
group last July to study requirements 
and recommend specifications for an 
ideal economical training device. 

Tlie ATA committee came up with 
specs for a compromise device more 
elaborate than current navigation train- 
ers but without the actual flight char- 
acteristics of a true simulator. The 
group proposed a two-scat, twin-engine 
navigation trainer with complete en- 
gine, surface control and radio instru- 
mentation. Cost estimates from 
manufacturers range from 5100,000 to 
$300,000 each, depending on produc- 


Hclicopter view of dedication ceremonies 
held recently at Amon Carter Field (Ft. 
Worth, Tex., International Airport) shows 
the administration building and finger-like 
plane loading platforms. Behind the ter- 
minal building is a heliport. Ceremonies 


Dissenting Opinion 

Civil Aeronautics Board mem- 
bers Joseph Adams and Josh Lee 
last week were drafting a dissenting 
opinion strongly critical of a ma- 
jority decision to compromise the 
general fares investigation (Avia- 
tion Week Apr. 27, p. 91). 

Hannar Denny, who held the 
balance, changed from a prelimi- 
nary vote for continuing full-scale 
investigation to a final vote for dis- 
missal of the hearings and argu- 
ment and proceeding with a modi- 
fied survey (agreeing with Oswald 
Ryan and Chan Gurney). 

The Lee-Adams dissent probably 
will implv that the majority de- 
cision makes the Board a “captive” 
of the industry it is suoposed to 
regulate. It probably will say that 
if the Board does not stand up to 
the airlines in an investigation of 
fares and earnings there is little 
chance of the present majority ever 
changing rates without airline con- 

Ryan and Gurney swung Denny 
to their side on the contention that 
a staff survey without argument will 
get the same facts and specific ac- 
tion recommendation faster and 
cheaper. 


tion specifications and quantity of or- 

Airlincs still arc studying the ATA 
committee's proposed specifications. 


aircraft. A Lockheed P2V Neptune and 
Chance Vonght F7U Cutlass arc in the 

present The new 1,780-acrc field, opened 
for service Apr. 26. 
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SHORTLINES 


► Air Transport Assn, general counsel 
S. G. Tipton asked House Committee 
on Public Works to exclude aviation 
tire, gas and oil taxes from proposed 
trust fund for highway purposes, and 
to certify them instead to the Treasury 
as an offset to federal airways expendi- 
tures. 

► Airwork, Ltd., British all-cargo line 
has rights to operate until Mar. 31, 
1960, from London to Nicsia, Tripoli, 
Kukuk, Baghdad, Basra, Kuwait, 
Dharan— with technical stops at Nice, 
Malta, Rome and Athens. 

► Allegheny Airlines passenger revenues 
in March gained 30% to $123,000. 
First-quarter revenues: $340,000. 

► British European Airways reports 
fiscal 1952/53 traffic to Feb. 28 gained 
23% from the year before, "despite the 
foggiest winter in the history of civil 


► Australian National Airways denies 
persistent rumors it considers quitting 
the airline business. Australian sources 
report ANA’s agreement with the gov- 
ernment-owned Trans-Australia Airlines 
is working smoothly. 


► Civil Aeronautics Administration has 
cut cost of the Airman’s Guide from 56 
to $4.75, effective immediately. . . . 
CAA has established a single standard 
for aircraft taxiing signs at large and 
small airports: it is in Technical Stand- 
ard Order N-23. 

► Colonial Airlines has started daily 
Constellation service New York-Bcr- 
muda using Eastern planes. 

► Eastern Air Lines reportedly has or- 
dered six more Lockheed 1049Cs, mak- 
ing 22 on order— in addition to the 14 
regular 1049s already operating. 

► LAV, Venezuelan airline, plans di- 
rect Constellation flights to Madrid, 
Lisbon and Rome. 

► National Airlines reports passenger 
traffic Jan. 1-Apr. 15 this year gained 
41% from a year ago, and Piggy Bank 
budget vacation tours are “more than 
double last year’s sales at this time. 

► Northwest Airlines last week started 
flights “every hour on the hour” be- 
tween Chicago and Twin Cities. 



Engineers, physicists, designers, technicians— 

Investigate the challenging 
new opportunities in the guided missile industry 

BENDIX OFFERS EXCELLENT POSITIONS 
IN ITS WELL-ESTABLISHED 
GUIDED MISSILE PROGRAM 

To men interested in the rapidly growing guided missile industry, 
an association with Bendix offers unusual advantages. For here at 
Bendix, guided missile work is not a side line, but a well-established 
program with over seven years of successful development and re- 
search backing up today’s operations. 

No finer engineering and production facilities are found anywhere 
in the industry, and the men responsible for the Bendix guided mis- 
sile program are recognized leaders in their field. Job opportunities 
range from theoretical systems analysis, through product and test 
equipment design and development, to field test and flight evaluation. 


OPENINGS IN: 

Aerodynamics 

Electronics 

Microwaves 

Dynamics 


Hydraulics 
Mechanics 
Servo Mechanisms 
Structures 


LET'S DISCUSS OUR MUTUAL INTERESTS 

Write: 

Employment Dept. Bendix Products Division 

401 Bendix Drive 
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We desire personnel of the highest caliber — experienced in the 
field of airborne automatic electro-mechanical control equipment. 


ENGINEERS 

MECHANICAL DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT MEN 

ELECTRONIC 

MECHANICAL 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 






General 


Motors 



STRUCTURES DESIGN 



require the ability to direct structures design personnel and 
coordinate the work of various structures design groups with 
other engineering groups. 

Moving allowance and liberal employee benefits pro- 
vided. Housing readily available amid the excellent recrea- 
tional and cultural facilities in the Dallas metropolitan area. 

If interested in further consideration for employment 
with this 35 year old designer and builder of naval fighter 
aircraft, submit resume to: Engineering Personnel Section, 
Chance Vought Aircraft, P. O. Box 5907, Dallas, Texas. 


Chance Vought 
Aircraft 



California Opportunity 

For Acoustics and Vibration Engineers 

To conduct testa and analyze 

vibration fields related to air- 
craft and associated products. 


FOR FLIGHT TEST ENGINEERS 




ENGINEERS 


sssa 


SERVO MECHANISMS 
AUTOPILOTS 
GYRO INSTRUMENTS 
ELECTRONIC CONTROLS 
ELECTROMECHANICAL 
DESIGN 


Prominent aircraft accessories 
manufacturer. Advancement op- 
portunity plus liberal employee 
benefits. 

Interviews arranged at company 
expense with selected applicants. 
All replies confidential. Send com- 
plete resume to: 
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DESIGN 

RESEARCH 

DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 
pioneer and leader in lighter-than-air craft ... an established and growing 
company building an outstanding technical reputation 

DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
planes, and components, airframes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 

DEVELOPMENT of missiles, jet aircraft, and helicopters, electric and elec- 
tronics system, servomechanisms, fiber resin laminates, and many other 
projects present an urgent need for capable engineers 

WELDING ENGINEERS, civil engineers, mechanical engineers with ability 
in metals fabrication, and industrial engineers experienced in time study 
are needed. Job opportunities also exist for technical editors and illustrators 
POSITIONS are open ot several levels, and inquiries are also invited from 
recent graduates. Salaries are based on education, ability, and experience 
PAID VACATIONS, free group life insurance, a good hospitalization plan, 
paid sick leave, company-sponsored pension plan, planned recreation, and 
free parking are among the facilities at the plant 

A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 
industrial region 
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Dallas, 
Texas 

OFFERS 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 
GOOD POSITIONS IN 
AERODYNAMICS | CONTROLS 


ARMAMENT I STRUCTURES 

LOFTING I FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALLATION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS, TEXAS 



DEVELOPMENT 

ENGINEERS 


Professionally experiem 


anufacture ol aircrall In 


Personnel Manager 

LEAR, INC. 

110 Ionia, N. W. 
Grand Rapids, Mich. 

SKILLED 

PILOTS 

AVAILABLE 

PILOTS EMPLOYMENT AGENCY 




ADVANCED PROJECTS OPEN 
NEW CAREERS AT RYAN 


* Airframe Designers 

* Power Plant Engineers 

* Aarodynamicists 

* Electronic Engineers 

★ Draftsmen and loftsmen 


Replies to 

Director of Engineering 
rill be held in strict confidenci 


^RYAN 


AERONAUTICAL COMPANY 



UNUSUAL 

OPPORTUNITIES 

can be found each week 
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Lockheed Calling Engineers 

to a better future . . . 
a better life . . . 

in California 


There's more to a job at Lockheed 
than eight hours’ work a day. 
There's the friendly spirit of 
progress— of getting things done— 
that makes work so much more 
stimulating. There’s the better 
life you live— just because you live 
in Southern California. There’s 
the future that offers you and your 
family security and advancement 
with the leader in aviation. 



Better 

Working 

Conditions 

On the job, you work in 
an atmosphere of vig- 



Better 

Living 

Conditions 

Every day, you get a 
“bonus” at Lockheed- 


Frequent conferences iron out problems, keep work rolling 
smoothly. You work with top men in your profession— 
as a member of the team known for leadership. 


ditions. The climate is beyond compare. Recreational 
opportunities are unlimited. Golf, fishing, the patio life at 
home can be yours 12 months a year. And your high 
Lockheed salary enables you to take full advantage 
of the climate and recreational opportunities. 



Better 

Future 


To Engineers with Families: 

Housing conditions are excellent in the Los Angeles area. 
Thousands of rental units are available. Huge tracts for home 
ownership are under construction now. Thousands of homes 
have been built since the last war. Lockheed counselors 
help you get settled. Educational facilities also are excellent. 
The school system offers your children as fine an education 
as can be obtained anywhere. Elementary and high 
schools are conveniently located. Junior colleges and major 
universities abound -21 are in the Los Angeles area. 

Lockheed also offers: 


Special training courses in management and various 
phases of aeronautical engineering help prepare you for 
the future and promotion. Ask any of the 5,000 
who wear 10-year pins whether or not 
there's a career and security at Lockheed. 


Generous travel allowances • Outstanding Retirement Plan 
■ Vacations with pay • Low-cost group life, health, accident 
insurance • Sick Leave with pay • Credit Union, for savings 
and low-cost financing • Employees’ Recreation Clubs 

fo^^omo^t^^On-Ove-jo^training^rspeeM 6 ^^!^ 1 ^ 11111 ^ 
of instruction when needed. 


IMMEDIATE OPENINGS I 


Aerodynamicists 

Airplane Specifications Engineers 
Ballistics Engineers 
Design Engineers “A" & "B” 
Engineering Drawings Checkers 
Flight Test Engineers “B” 

Flutter and Vibration Engineers 
Instrumentation Engineers 
Jr. Engineers— Draftsmen “A” 

Jr. Engineers -Draftsmen "B" 


Numerical Mathematical 
Analysts 

Research Engineers 
Scientists 

for systems analysis and 
military operations research 
Service Engineers 
Servomechanism Engineers 
Stress Engineers 
Structures Engineers 
Weight Engineers 


work ot Lockheed in Southern Californio. Use I 

LOCKHEED Aircraft Corporation b 


My Name 


My Street Address 
MyCTty— n3 State 


My Field of Engineering 
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A & E 

MECHANICS 

(C.A.A. License required) 

FOR 

C-119 and C-123 Aircraft Programs 

Interesting and pleasant work in the Flight 
Test Department. Write or apply in person to 

KAISER-FRAZER CORPORATION 

WILLOW RUN (Detroit) MICHIGAN 



MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 


PHYSICISTS 


SALARIES OPEN 


Research and Development 


THE RALPH M. PARSONS COMPANY 
BRADDOCK HEIGHTS. MARYLAND 


Professional 

Services 


The S K Engineering Company 
AIRCRAFT STRESS ANALYSIS 

IMS 

ArtraMursTtti flirtincSTob” handled''by^<aiK 


AIRCRAFT DISPATCHER 


PILOT POSITION WANTED 


POSITIONS VACANT 


D nsh«? Midwest °Manuractur er^esTraii"" experi- 
enced engineer tor expanding department to 
design ruol. hydraulic, and pneumatic Volyas 


POSITIONS WANTED 


PLIGHT ENGINEER Position ^ Wanted 


Including maintenance, and Tlluht- 
33. Avallablo Immediately. PW- 


YOONG NAN— lS^yra^alrer 
large aircraft mfgr., comm* 
Thorough knowledgo of all fui 
tenance-plue organizational at 


M Virgin ht C db U D. E a S doslrfonf Now ueeunt"td 


BUSINESS OPPORTUNITY 




AVIATION WEEK, May 4, 1953 


SEARCHLIGHT SECTION 


REPRESENTATION 


FACTORY 
•• REPRESENTATION •• 


FIELD SERVICE REPRESENTATIVE 


JOHN S. HAMMOND, INC. 

Greenwich, Connecticut 


EASTERN 

BUYS AND SELLS 

AIRCRAFT 

AROUND THE WORLD 

SALES 

REPRESENTATION 

CORP. 

Cable: 

EASTERNAV ■ NYC 
EASTAVAIR - LONDON 


NAVCO, Inc., HAS in STOCK 

FOR EXECUTIVE AIRCRAFT 




$3200.00 Each 


C-A.A. APPROVED OVERHAUL! 


R CARRIER ENGINE SERVICE Inc. 


v y 


-JnolLr CrcLive Offering 

LOCKHEED PV-1 EXECUTIVE TRANSPORT 

WILLIAM C. WOLD ASSOCIATES offers for immediate delivery one of the n 
deluxe, completely equipped and best maintained Executive Transport aircraft avail) 
loday. It has been in the scrviceof one owner since it was major overhauled, conve 

WILLIAM C. WOLD ASSOCIATES 

EXCLUSIVE SALES AGENTS 

516 Fifth Avenue, New York 36, N. Y. • MUrrey Hill 7-2C 

Coble Billwold, New York 


WANTED 

C-47-Bs 


anted six DOUGLAS C 


to 1S000 
1 manda- 


LINEA AEREA NACIONAL, 

Casilla 147-D Santiago, Chile 

Cable address: LANCHILE 


Ohio Highway Deportr 


A Vigilant Organization 
to handle all your 
TESTING REQUIREMENTS 

X-Ray b 



X-RAY INCORPORATED 

13731 OAKLAND, DEPT. 19 
HIGHLAND PARK 3, MICHIGAN 


AIRCRAFT UPHOLSTERING 

BAUCOl 
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4 U. S. Gauge 

J—\ FORSALE 1— V 

LOCKHEED VENTURA 
PV-1 

flEr 

‘“W'^rlrni 

APP f#3564 ,, ™ ,r Sfnti '". 

Contractors to U. S. Air Force 
Our slock ol instruments is one of the 

CALL • W/RE • WR/TE 

INSTRUMENT ASSOCIATES 

v Y - 
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PRATT & WHITNEY ENGINE NUTS 

C47-A CENTRE SECTION 

EXECUTIVE AIRCRAFT 

Four Inquiries to 
Advertisers Will 
Have Special Value... 

S'ly Ibis' evidence of 

1i™!« 

ELASTIC STOP NUTS 

sSHL 

$1.20 per T 
^aero fastener div. 


sSL 

m/y m 

EXECUTIVE LODESTAR 
TWIN BEECH D18S 

i LOCKHEED PARTS 

BEECHCRAFTS 

-jsse." 

able the publisher to se- 

jjP|P 

cure mureaJserUse.s and 
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BUY FROM ONE SOURCE! 
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4101 CURTIS AVENUE, BALTIMORE 26. 

AVIATION WEEK, Moy 4, 1953 




SO THEY TELL US 

From Korea 

It hasn’t appeared in the press, but the number of Russian air violations 
of Japanese borders has dropped almost to zero since USAF moved F-86s to 
northern Japan and announced it would shoot down intruders. . . . Air officers 
in Korea sometimes wonder why, in three years of war in that country, no 
MiG pilot has tried to fly his ship south to U. S. bases in the manner of the 
Polish pilot who recently landed in Denmark. Best guess: mixed flights, with 
Russ pilots keeping a close eye on satellite pilot. . . . Col. Roy Baker, 
Korean ace who came home recently, credits many of his victories to Air 
Force’s automatic radar gunsight, disagrees with critics who say weight 
penalty outweighs value of sight. . . . Small size of the Korean war is empha- 
sized by the fact that combat losses often are lower than operations losses of 
stateside units. In fact, one B-26 outfit in Korea in a recent month lost more 
men and aircraft to accidents than it did to enemy action. . . . Command- 
ing officer of one of the outstanding Marine ground units in Korea says the 
combination of the armored vest and the helicopter is 100% morale 
booster in his outfit. . . . Sabre pilots sometimes carry binoculars to aid in 
spotting and identifying enemy aircraft under difficult high-altitude visibility 
conditions and also to keep an eye on MiG bases in the Antung complex 
north of the Yalu. Air Force now is considering making such binoculars 
standard equipment for fighter pilots. . . . Reminiscent of the ammunition 
shortage publicity is the popular Korean saying: “Nothing’s too good for our 
troops . . . and that’s just what we’re getting.” . . . Maj. Gen. Samuel E. 
Anderson, CG of the 8th AF, with headquarters at Carswell AFB, is replac- 
ing Lt. Gen. Glenn O. Barcus as head of the 5th AF in Korea. This assign- 
ment of a SAC general to Seoul headquarters surprises some observers, 
because no SAC aircraft are based in Korea. (B-29s on Korean missions fly 
from bases in Japan and Okinawa and are under Far East Bomber Com- 
mand, not 5th AF.) Some wonder if SAC replacement for Barcus, whose 
5th AF has been a leader in the fight for the lightweight day superiority 
fighter, can be considered a political victory for SAC. 

DH Views on Jets 

Several executives from British de Havilland were in the U. S. the other 
day and pointed out: (1) One of their big targets for jet operation is use of 
bunker oil as fuel; although some gossip has mentioned diesel oil as a pros- 
pect, they note that it goes solid at 5 deg. C. and heating would take power 
off the engines. (2) They reacted to skepticism in the U. S. on possible 
Comet servicing difficulties by saying that 3,000 DH planes already operate 
outside U. K., and that 60 DH engineers are constantly on the road through- 
out the world with thorough understanding of after-sale service. (3) Asked 
about Mark 4 Comet, they said, "In a year’s time we’ll be giving it serious 
thought. Right now some of the backroom boys are thinking of it as the 
1960 model. Actual engineering does not exist.” (4) BOAC was given a 
fixed price on its Comet for Ghost engines performing 450 hr. between over- 
hauls, another price when the period reaches 600. By mid-year it is hoped 
750 hr. can be attained. Engines are functioning "very well” now at 450. 
(5) DH people so far see no future for aerial refueling with Comets. They 
would need a jet tanker, and they worry about passenger reaction. (6) They 
are pessimistic about any real reduction in jet engine noise in the near future, 
although less rpm. is a possibility for some relief. (7) They bolstered indus- 
try’s position here against any jet aircraft project administered by a committee 
that includes government members. “The specification airplane has never 
worked; you need the close contact between creator and user.” (8) DH offi- 
cials concede the British government financed total development of the 
Ghost engine but still maintain that Comet development was not subsidized. 
“The government bought, at a commercial price, the first two Comets after 
DH guaranteed speed, payload, range and delivery date. The government 
paid the same price for the first two Comets as BOAC paid for one. We 
had technical liberty at all times.” (9) The first four Herons (double Dove) 
have been sold in New Zealand, Brazil, Norway and Australia. U. S. certifi- 
cation is expected to be “automatic.” 


AVIATION CALENDAR 


May 6-7— Second annual Skylady Derby, 
sponsored by Women's National Aero- 
nautical Assn., sanctioned by NAA and 
conducted under FAI rales. From Fort 
Smith, Ark., to Memphis, St. Louis, Kan- 
sas City and return to Fort Smith. 
WNAA’s twenty-fourth annual conven- 
tion will follow at Fort Smith. 

May 8-9— First Northwest Quality Control 
conference, sponsored by Seattle section, 
American Society for Quality Control, 
University of Washington, Seattle. 

May 8-lO—Oklahoma City Air Fair, Will 
Rogers Field, Oklahoma City, Okla. 

May 11-13— National Conference on Air- 
borne Electronics, Dayton Biltmore Hotel, 
Dayton, Ohio. 

May 14-16— American Helicopter Society 
Forum, Mayflower Hotel, Washington, 

D. C. 

May 15-Air Youth Day, Los Angeles Inter- 
national Airport. 

May 16— Armed Forces Day, open house pro- 
grams at local USAF, Navy, Army, Marine 
and Coast Guard installations. 

May 16-17— Virginia Aviation Jubilee air 
show, Byrd Field, Richmond. 

May 17— Third annual Spring Roundup and 
Open House, San Fernando Valley Air- 
port, Los Angeles. 

May 18-22— Fifth National Materials Han- 
dling Exposition, Convention Hall, Phila- 
delphia. 

May 18-22— Aviation Seminar, National Fire 
Protection Assn, annual meeting, Palmer 
House, Chicago. 

May 18-22— Twelfth annual conference So- 
ciety of Aeronautical Weight Engineers, 
Olympia Hotel, Seattle. 

May 19-22— Annual convention Aivation 
Writers Assn., Dallas-Ft. Worth, Tex. 

May 20-22— Spring meeting Society for Ex- 
perimental Stress Analysis, Hotel Schroe- 
dcr, Milwaukee. 

May 31— Fifth annual Wright Memorial 
Glider Meet, South Dayton (Ohio) Air- 
port. 

June 5-July 5— 20th International Aviation 
Display, sponsored by the Union Syndi- 
cale des Industries Aeronautiques, Bourget 
Airport, Paris. 

June 9-11-Second International Aviation 
Trade Show, Hotel Statler, New York. 

June 11-13-Fifth annual All-Women In- 
ternational Air Race, Weeland, Ont., to 
New Smyrna Beach, Fla., sponsored by 
Ninety-Nines, Inc. 

June 16— Seventh session of the assembly of 

ration, Brighton, England. Session is ex- 
pected to last three to four weeks. 

June 16-19— Spring technical meeting of the 
American Welding Society, Shamrock 
Hotel, Houston. 

July 9-12-Sixth International Aviation Ex- 
position, Wayne County Airport, Detroit. 

July 15-16— IAS Annual Summer Meeting, 
Honors Dinner, IAS Building, Los An- 
geles, Calif. 

Sept. 5-7-National Aircraft Show and 50th 
anniversary of powered flight, Dayton 
(Ohio) Municipal Airport. 

Sept. 7-13—1953 SBAC Coronation Year 
Flying Display, Famborough, Hampshire, 
England. 
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non-ferrous metalworking indus- 
tries. The spiral routing bits and 
carbide milling cutters listed and 
shown in this catalog are especially 
designed by Onsrud for the Aircraft 
Industry and have been tested and 
proved over the years by leading 
aircraft manufacturers. Every shop 
superintendent, engineer and execu- 
tive should have this book con- 
stantly at hand for ready reference, 
when buying cutters and planning 
production. Mail coupon for your 
copy today. 

Onsrud CuMer_ Mi^ujacturing Co. 
f Onsrud Cutter Manufacturing Co. 

800-820 E. Broadway 
j Libertyville, Illinois 

I Please send new 52-A Catalog for 
| non-ferrous metalworking cutters. 
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EDITORIAL 


Startling Intelligence Innovation 

Gen. Mark Clark’s offer of $100,000 and refuge to the 
first Red pilot who will deliver a MiG-15 fighter to the 
Americans is a startling innovation in psychological war- 
fare, propaganda, and intelligence methods. It is to be 
hoped it marks the beginning of a more realistic policy. 

The $100,000 price seems high. The difference be- 
tween $5,000 and $100,000, must hardly be comprehen- 
sible to a Chinese who may never have seen as much as 
five dollars, or its equivalent, at any time. 

Nevertheless, if we get a late-model MiG, intact, it 
may be worth the price. If we don’t, we will have the 
satisfaction of suspecting we have tossed another source 
of distrust into the Red flying legions who will be eyeing 
their fellows as closely as the U.N. flyers they are sent 
out to fight. What can we lose by trying? 

The Clark offer, as dramatic a break as it is with 
routine and unimaginative procedures, is not original. 
The United Press reports an Allied pilot suggested offer- 
ing a reward a year ago, and a flurry of newspaper stories 
recently credited a group of Maryland citizens with 
financing the escape of a Polish MiG pilot to Denmark 
in March. Danish authorities, acutely embarrassed to find 
themselves in the middle of a delicate East-West inci- 
dent, obviously denied the Americans’ story. This Euro- 
pean MiG, described in Aviation Week as an older 
version than the jets now fighting in Korea, was later 
shipped back East after a thorough inspection by West- 
ern officers. We still don’t have a flyable MiG. 

There also was an opportunity three years ago to make 
a serious effort to win a MiG over to this side of the 
Iron Curtain, as reported elsewhere in this issue. At that 
time an Air Force general in Europe rejected an offer 
relayed from a Czech pilot to deliver a MiG-15 for 
$10,000 and political asylum. This was in 1950, before 
the then-sensational fighter had even appeared in the 
Far East. We still don’t have a flyable MiG. 

But even if the Clark offer is not an original idea, it is 
almost breath-taking to those who are accustomed to 
the traditional methods of compiling military intelligence 
material. 

According to all of those we respect and consult on 
such matters, our intelligence people still know pitifully 
little about Russian aviation. This opinion was reinforced 
the other day by the scant reports of air technical intelli- 
gence officers in a closed meeting in Dayton between the 
Air Materiel Command and top public relations execu- 
tives of the aircraft industry. Several industry men left 
this meeting astonished at the meager data we have on 
the Russians. 

Why is this? There are many reasons, most of them 
tied to the problems inherent in government organiza- 
tion, methods and limitations. Government always tends 
to be more inefficient than the better examples of busi- 
ness or private enterprise. Military' intelligence not only 
contends with the usual problems of civilian bureaucracy', 


but it has the added hurdles of the military, as well. 

So we find militaiy intelligence continually fighting 
“the system." This is complicated, conservative, slow- 
moving, subject always to agency politics and political 
considerations in winning funds. Leadership changes fre- 
quently, and is more often unenlightened and inexperi- 
enced than not. Pay of second and third civilian echelons 
is lower than it should be and does not attract as many 
capable men as the importance of the jobs require. For 
the average uniformed personnel, it is often just another 
assignment, demanding little in experience and ability. 

So we have the great United States of America depend- 
ing for vital information — some of it of life-or-death 
import— on military intelligence services that are woe- 
fully inadequate to seek, gather, edit, interpret, evaluate 
and communicate facts to the leaders who have the 
power and responsibility' to take prompt overt action 
when necessary. 

We doubt if bureaucratic personnel and methods will 
ever be adequate to do the job alone. One system that 
works is the newspaper city' room or news wire sendee 
plan, headed by smart editors with a “nose for news” 
rather than a penchant for documents, theses, undigested 
data merely copied from periodicals, or reams of unim- 
portant or already-known data. Why not staffs of well- 
paid, keen reporters, trained engineers and capable 
analysts who know what they want, do plenty of travel- 
ing and intendewing, and know what they have when 
they get it? 

It is high time we streamline military intelligence; 
catch up with the press and get far ahead of it, so the 
sheafs of clippings are unnecessary'; stop writing a lot of 
the voluminous reports— nobody reads them now, nor 
does anything about their contents if they do— the stuff 
is too old; take action on those unsatisfactory reports on 
Korean equipment; somehow, find a way to compile the 
material the country needs. 

Giving Fun a Bad Name 

We have admired the ingenuity' of one of the trans- 
Atlantic steamship lines in trying to "sell’’ the slow 
pace of their lumbering giants. "Half the fun is getting 
there,” the ads say. 

But apparently the public doesn't relish having the 
remaining 50% of their fun just coming back. 

The New York Times reveals "an unexpected and 
inexplicable development in trans-Atlantic travel has 
major North Atlantic steamship companies offering ac- 
commodations during the peak summer travel season. . . . 
The ‘tremendous’ bookings early in the year have tapered 
off, cancelations have been heavy. . . .” 

In the ensuing story, the ship men are quoted on all 
kinds of theories for this “surprising slump” except one— 
the airplane. 

New York airline circles say they’re having no slump. 
Business is terrific; few cancelations. Maybe the steam- 
ship lines are giving fun a bad name. 

—Robert H. Wood 


AVIATION WEEK, 



facility produces 

better aluminum 
extrusions 


One plant and one responsibility delivers extruded or com- 
bination extruded and pressure forged parts to you more 
dependably and faster. 

Harvey offers industry an integrated facility at one loca- 
tion which shortens the process from idea to finished product. 
Management, service, engineering, design, die-making and all 
production operations are closely knit into one efficient team. 

Responsibility for accomplishment of the specified stage 
of finish rests with us up to and including safe delivery at 
your plant. 

Our staff of field engineers is always at your call to 
arrange the service which best suits your needs. 

THE MOST OF ALUMINUM ... FOR INDUSTRY 
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FINGERS OF SOUND probe metal parts for hidden faults as Allison engineers use the Ultrasonic Reflectoscope 



It is important that the metals used in critical jet engine 
parts be completely free of even the tiniest flaws. To 
eliminate the possibility of minute defects that even 
X-ray testing will not reveal, Allison engineers rely on 
an ultrasonic reflectoscope to test parts. 

Allison was the first aircraft engine builder to use this 
unique means to search out subsurface faults. Here’s 
how it operates: High frequency sound waves are sent 
into the metal part under test, and flaws of a rejectable 
nature cause “echoes” which are electrically recorded 
on a screen. This “sound advice” enables Allison to 
detect hidden imperfections that could not be discovered 
any other way. 

Tests like this are another reason for Allison leader- 
ship, because they are typical of the thor- 
oughness that pays off in greater depend- 
ability and has won the confidence of 
jet pilots of many nations. 


Several engine pieces , like this J33 com- 
pressor, receive 100 % Ultrasonic inspection 


World's most experienced designer and builder of aircraft turbine engines — J35 and J71 Axial, J33 Centrifugal Turbo-Jet engines, T38 and T40 Turbo-Prop engines 




